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INSTINCTIVE BEHAVIOUR AND ENJOYME 
is 
By C. LLOYD MORGAN. 


1) Its character as such (pp. 1-8). 

2) Its dependence on heredity (pp. 3-6). 

3) Oonorete instances of behaviour seldom purely instinctive (pp. 6-8). 
) Instinctive enjoyment correlated with instinctive behaviour (pp. 8-10). 

) Is there instinctive knowledge and prevision (pp. 10-12)? 

) The relation of instinct to intelligence in the individual (pp. 12-16). 

) And in the race (pp. 16-18). $ 

) Levels of complexity. Matter and form (pp. 18-20). 

) Nature, disposition, inclination, and impulse (pp. 20-22). 

) Disposition as ad hoc preparedness (pp. 22-25). 

1) Innate tendencies in human life (pp. 25-28). 


(1) The word ‘instinctive’ is one which an author feels free to use in 
such wise as shall best serve his purpose in hand. There is no established 
convention in accordance with which its connotation is definitely settled. 
There is not even agreement as to that to which the word is to be taken 
as adjectival. Some speak of instinctive impulse; others of instinctive 
dispositions; yet others of instinctive knowledge, instinctive apprecia- 

' tion, instinctive belief, and se on. 

Without prejudice to other applications, the word ‘instinctive’ may 

' unquestionably, in accordance with good precedent, be applied to be- 

| haviour. Let us take this as our point of departure. The advantage of 
doing so is that behaviour is something that can be observed—the life- 
history of which can be traced. This serves to indicate that what we are 
here to start with is that which we can thus observe—that which ts 
actually given for our consideration and interpretation. If it be asked 
what it is that behaves, our reply here is that it is an organism, including 
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of course man—not an organ or a part of an organism, though these are 
included, but the organism as such and as a whole. It is clear therefore 
that our departure platform is to be frankly biological. This it is meant 
to be. That does not imply however that it is to be biological only. 
I assume throughout that instinctive behaviour has an inner aspect of 
instinctive enjoyment—that, in a broad sense of the word, it is conscious 
behaviour with which we are to deal. Just as the behaviour we observe 
is an integral phase in the life-history of the organism, so is enjoyment 
in so behaving an integral phase in the life-history of the psychical system 
correlated with functional processes in that organism. For biclogical 
treatment, therefore, our departure platform is instinctive behaviour. 
For psychological treatment it is the instinctive enjoyment which is the 
psychical correlate of such behaviour. I borrow the word ‘enjoyment’ 
from Prof. Alexander; but I use the word ‘instinctive’ with a different 
connotation. 

Now we may distinguish the ground and the conditions of behaviour. 
The ground, as I use the word, is the intrinsic nature of the organism 
concerned. The conditions (extrinsic) are afforded by the situation in 
which that organism is placed. We speak of the effective influence o 
the total situation as affording the stimulation under which the responsi 
behaviour is evoked. But we must remember that the nature of 
organism, under its existing poise at the time of stimulation, is the groun 
of action, in the absence of which there would be no such response. Fo 
purposes of interpretation, however, we have also to consider the observ 
able outcome of the behaviour, what it leads to, what it is good for. 
Thus we have the instinctive behaviour itself; its ground in the nature 
of the organism; the conditions under which it is evoked; and its utility 
or prospective value. 

Under the instinctive behaviour itself fall multifarious instances of | 
thus behaving. It is the group-name under which they are all comprised. 
There would be no point, however, in using the distinguishing adjective, 
if there were no characters which earmark any given instance of thus 
behaving. What, then, are the criteria of behaviour as instinctive, by 
which all instances which have them may be distinguished from other 
instances of behaving? Can we say from simple inspection whether some 
observed act of some given animal or of man is instinctive or not? We 
cannot do so. There is nothing on the face of it to enable us to say whether 
it is or is not. We must broaden our view so as to assign to it a place in 
the history of the organism. Now here. the criterion of instinctive 
behaviour which has been widely accepted, and is here accepted, is that 










l 


C. LLOYD MORGAN 3 


the act which affords an instance has not been learnt or acquired in the 
course of individual life. This, however, gives to the criterion a negative 
form. If we seek to translate it into something positive we can do 80, 
under safeguards, in reference to heredity. An instance of instinctive 
behaviour is one the ‘form’ of which is.inherited and not acquired by 
the animal that so behaves. If then a complex act is simply observed 
we may be quite unable to say whether, taken by itself, it is an instance 
of instinctive behaviour or not, but taken in the light of its history in 
the individual life the case is different. One sees for example a boy 
cycling and a duckling swimming. Each is an instance of behaviour; 


_- but as a matter of historical development, interpreted on the basis of 


observation, the boy has to learn to ride, whereas the duckling has not 
to learn to swim. The ‘form’ of cycling in boys is acquired; that of 
swimming in water-birds is inherited. In the duckling there is inherited 
ability to swim; in the boy the ability to cycle is acquired. In the 
duckling the enjoyment which accompanies the behaviour is as new in 
form to the bird as is the behaviour; in the boy the enjoyment in cycling 
grows and develops as the art of riding is gradually acquired. No doubt 
the conclusions we draw with regard to enjoyment or conscious accom- 
paniment are inferential. The doctrine of correlation which I accept seeks 
o afford a reasoned basis for such inferences. 

There are other features on which the biologist may ay stress for 
his special purpose; for example, that under like circumstances closely 
similar instances of instinctive behaviour are observable in all the 
members of the same more or less restricted sub-class of animals, e.g. 
males of the same species. This is a matter of statistical evidence. If 
this clause of a definition be accepted an instance of instinctive behaviour 
is the functional analogue of an instance of inherited structure. The 
plumage of a male bird has certain inherited characters; the bird’s in- 
stinctive behaviour in ‘display’ has in like manner an inherited and 
unlearnt character. 


(2) While the specific form of instinctive behaviour is the observable 
expression of unlearnt ability so to behave, instinctive enjoyment is its 
psychical correlate. This enjoyment is just the inner aspect of that 
reality (the psycho-organism) of which the observed behaviour is the 
outer aspect. Under distinguishing analysis the one has its ground in’ 
the inherited constitution of the organism, the other has its ground in 
the correlated psychical system. In the one aspect, as in the other 
aspect, there is, in some sense, retention from one generation to the 
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next. Such retention, which is sometimes called ‘mnemic,’ must here 
be taken for granted. Just now what calls for emphasis is that what is 
retained is not biologically a specific mode of behaviour nor psycho- 
logically this or that kind of enjoyment. At present. we will fix our 
attention on the biological aspect of behaviour, on the understanding 
that the psychological aspect of enjoyment is correlated with it. Now 
it is pretty clear that the nest-building behaviour of the parent is not 
retained, as such, in the fertilised ova which give rise to the next genera- 
tion of nest-builders. Nor is the plumage of the male Peacock Pheasant 
retained in the egg from which he is developed. What then is retained 
in that germinal substance which, for biological treatment, affords the 
continuous thread upon which the beads of successive generations of 
adults are strung? Now here we must remember that, for such treatment 
in accordance with the doctrine of germinal continuity, the beads are 
developed from the thread, but the thread is not developed from the 
beads. In other words, germ-cells are the parents of the body-cells 
which are concerned in plumage and in behaviour; but these body-cells 
are not the parents of germ-cells. The parents of germ-cells are other 
germ-cells in the thread of living substance. What then is retained in 
the germinal thread from which the beads of adult organisms ar 
developed? Clearly neither plumage nor behaviour for they are functio: 
of specialised groups of body-cells. What then? Can we say more tha 
that some essential feature of the intrinsic constitution of the germina 
substance from which the organism is developed persists? That intrinsi 
constitution is the ground of all changes which occur under appropriate 
extrinsic conditions. But since this is so general and comprehensive as 
to be of little use for the interpretation of particular instances we define 
it ad hoc in terms of some specific item of behaviour. We say that what 
is retained is not this or that mode of behaviour itself, but the ability 
so to behave. None the less, we speak elliptically of inherited behaviour 
(or enjoyment); and people know what we mean. On this understanding 
it is a plain matter of statistical evidence whether behaviour is inherited 
or not, and if so in what measure. 

It is probably quite unnecessary to insist that heredity does not in 
any true sense make offspring resemble their parents. The fact, or rather 
the general truth, is that they do resemble them in a measure that can 

‘be evaluated. This measure may be expressed in the form of a ‘coefficient.’ 
Thus perfect resemblance of offspring and parents in any given respect 
would have 1 as its coefficient of heredity; no resemblance (if it occurred) 
would be 0. Actually observed resemblance would be somewhere be- 
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tween these values—say -75.. Now I am not sonnel with definite 
statistics with regard to instinctive behaviour. But in such cases ‘of what ` 
I shall call low-level instinct, as swimming, diving, or flying in birds, the 
procedure of offspring, near the outset of life; very closely resembles 
that which their parents exhibited at the same stage of development; 
and. the coefficient would, I suppose, be a near approximation to 1. 
Still, there would be some variation in the behaviour of the offspring 
of the same parents, on either side of the most frequent measure or the 
‘mode,’ in the technical sense, which, by a play upon the word, we may 
regard as the mode of procedure normal to the species. According to the 
theory of natural selection, those whose, behaviour falls seriously below 
the normal mode cf procedure are eliminated. Hence under such elimina- 
tion the coefficient of hereditary transmission retains a value more or 
less closely approximating to 1, say, at a guess, -95, with some slight 
range of variation above and below this value. 

What we have been dealing with is such ability as is, on the evidence, 
unlearnt; and there are numberless instances of instinctive behaviour: 
concerning which the evidence is quite convincing to an unprejudiced 
observer. Of these, the swimming of a duckling, a few hours old, is one. 
But there is also acquired ability of which we have taken a boy’s cycling | 
as an instance. The question therefore arises: Does not that also depend 
on heredity, as the phrase goes? It does, in so far as there is inherited 
ability to learn to ride. Here, however, the word ‘ability’ is used to 
cover both performing and learning to perform. Since this may lead to 
ambiguity, and since we have two words—‘ability’ and ‘capacity ’— 
may it not be well to differentiate? Let us then speak of ability to 
behave (a) without learning, and (b) through learning; and capacity to 
learn or acquire. The boy’s capacity to learn to ride a bicycle is certainly 
inherited; otherwise he could never acquire the art of cycling. Wherein, 
then, does the duckling that swims differ from the boy that cycles? The 
former hds inherited ability; the latter has inherited capacity, but the 
ability rhust be acquired. This differentiation of meaning is not, I hope, 
unduly strained. It is what we have in mind when we say that some 
pupil has plenty of capacity for, say, mathematics, though he has, from 
lack of training or want of application, little ability to solve problems. 
It is convenient to speak of inherited capacity as innate, and to reserve 


the word ‘instinctive’ for inherited ability to Tee some specifi 
manner without learning. On these terms, intelligence as the capacity 
of beaming through experience is innate; the intelligent act which 


depends on such learning is acquired by the individual; and beliaviour 
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thus acquired is to be distinguished from instinctive behaviour a criterion 
of which is that it is not so acquired. 


(3) Thus far I have sought to distinguish (1) instinctive behaviour 
as unlearnt from that which we may now call intelligent behaviour the 
form of which is the outcome of learning; and (2) inherited ability to 
behave in some definite way without having to learn how so to act, 
from innate capacity to acquire some modification, let us say improve- 
ment, in the form of behaviour. 

We may here pause to note that by intelligent behaviour we are to 
understand that which is learnt through profiting by experience, It is 
the outcome of guidance and control and in that sense is acquired in the 
course of individual life. Physiologically regarded, it involves a loop- 
line neuronic path, and the playing down of controlling centres on those 
which lie below them in the hierarchy of neural arcs. On these terms 
instinctive behaviour is logically distinguishable from intelligent be- 
haviour; for the former is unlearnt and the latter is the outcome of 
learning. But it may be said, by Prof. Stout for example!, that the 
acquisition of psychical data is part of the process of learning, and is 
therefore included in the intelligence which learning implies. There is, 
however, a valid distinction between the provision of data and the 
acquisition of data, if this be held to imply some seeking and choosing. 
The latter involves intelligent process; the former does not. My position 
is that the provision and psychical registration of data through unlearnt 
behaviour does not itself imply intelligent process. There may xto doubt 
be, and in many cases is, innate capacity for dealmg with such data; 
but we should distinguish between the intelligent process of so dealing 
with them, the outcome of which is intelligent behaviour, and the initial 
provision of data through instinctive behaviour. 

The next thing clearly to realise is that the instances of behaviour 
which we commonly find in animal life are partly unlearnt and partly 
learnt. In other words there is an instinctive component or factor and an 
intelligent factor in the blended product which is what, on most occasions, 
we actually observe. And it is the difficult task of analysis to distinguish 
these two factors which combine in inseparable union to give the be: 
haviour we see. Take for example the flight of an adult swallow. The 
young bird flies passably well the very first time it is committed to the 
wing. It bas unlearnt ability so to fly. But it learns to fly far better. ` 
To its unlearnt ability there is added much improvement through 


1 Manual of Psythology, 1913, 350. 
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acquired excellence, in virtue of the bird’s innate capacity for profiting 
by experience. What therefore we commonly call ‘an instinct’ (which 
means an instance of instinctive behaviour) in adult life is probably 
never an instance of what may be spoken of as ‘pure instinct.’ It is an 
instance of behaviourin which the instinctive factor is still in evidence. 
Notwithstanding much acquired grace and ease, the swallow’s flight is 
still traceable back to a stage at which the form of behaviour was 
unlearnt. 

Now the task of analysis is admittedly difficult; more difficult in 
some cases than in others; most difficult of all in that of human behaviour. 
This is partly because so much of that behaviour, even in the infant, is 
not traceable back to definite unlearnt forms, but to what seems to be 
a relatively formless assemblage of random and, in themselves, aimless 
movements. This affords much of the matter to which form is given in 

-the course of personal development. There is probably less unlearnt 
ability in man than in any other organism, as there is more innate 
capacity for learning new forms of behaviour. But there is some; and. 
the aim of scientific research is to discover it. There are, therefore, quite 
reasonable grounds for saying that the distinction between unlearnt 
(racial) and individually acquired forms of behaviour is sometimes so 
difficult to apply that it has then but little practical value’. But that 
does not invalidate the logical distinction; nor does it preclude our 
seeking instances in which it is susceptible of practical application. Such 
instances abound in animal life. There we often find serviceable forms 
of instinctive behaviour which, so far as the evidence afforded by careful 
observation goes, are unlearnt and common to all like members of the 
same species. 

We have, then, to follow up their history in the individual life. We 
must ask: Does the performance show signs of improvement under 
intelligent guidance? Is there something more than smoother running 
as the organic ‘mechanism’ ‘finds itself’? It is a matter of careful 
observation supplemented by cautious inference. In some cases there 
are unmistakable signs of improvement; in other cases there are not. 
The latter clearly approximate more closely to instances of ‘ purely’ 
instinctive behaviour than the former. There is little sign of improve- 
ment, under intelligent guidance, in many of the instincts of insects. 
The nest-building of some birds seems often as true to type on the first 
as on later occasions. But very much of the locomotor behaviour of 
vertebrates—running, swimming, diving, flying—shows marked signs of 

1 Cf. Rivers, Instinct and ihe Unconscious, 41; of. this Journal, x. 1 ff. 


8 Instinctive Behaviour and Enjoyment 


improvement. The inherited ability to behave passably well is supple- 
mented by much acquired skill. 

There need not be any knowledge, as we count knowledge, of how 
the betterment comes in the course of experience. It just comes, here 
a little and there a little; and it carries the naive satisfaction which 
gives savour to active life. Which of us, with our human prejudice in 
favour of intellectual knowledge, knows much more than that, by some 
process of selection, unconscious or subconscious, redundancies and 
awkwardness which at first led to comparative failure are gradually 
eliminated and that just the essential business part of the skilled be- 
haviour is knit into a nicely co-ordinated whole? Then it looks so easy 
in another, and in oneself the enjoyment runs so glibly. The youngster 
who rides his bicycle with nonchalent ease has very little detailed 
knowledge of how it is done. Ask him which way he turns his handle-bar 
when he heels over a little to the left; he is puzzled and often gives the 
wrong answer. But he does it, on the cycle, right enough. The swallow 
with yet more consummate mastery of a yet more difficult art probably 
has no knowledge whatever (of the intellectual kind) about the hows 
and whys of aerial flight. His not the why to give: his but to do and live. 


(4) Instinctive behaviour is just an integral phase in the current 
life of the organism. We may distinguish its characteristic features; but 
we cannot profitably deal with it apart from its context; for it is what 
it is in relation to that context. Furthermore, to behave in this way or 
that, under given circumstances, reveals the nature of the animal which 
so acts. Thus we have, as noted above, (1) the behaviour itself, (2) its 
ground in the constitution of the organism, (3) thé external conditions 
under which it is evoked, and (4) the outcome which we, on the 
basis of more extended study, regard as having prospective value 
or utility. The aim of analysis must not be misunderstood. It is not to 
separate and assign independent existence to nature’s inseparables; it 
is to distinguish whatsoever may be distinguishable (and helpful to 
distinguish) within an integrated whole. Even so, however, something 
more must be added. For even in comparatively simple instances there 
is a current process of behaving within which there are sequent phases. 
And if we, so to speak, take a snap-shot of it in the midst of its course, 
the phase we thus isolate for consideration is what it is partly in virtue 
of precedent phases in a continuously developing process. We must 
realise, therefore, that behaviour, under (1) above, is an integrated and 
fluent whole which is susceptible of further analysis into the sequent 
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phases of its development. When we further bear in mind that under 
‘instinctive’ we are to deal with the unlearnt factor, without prejudice 
to acquired factors which may be, and perhaps in some measure nearly 
always are, compresent therewith, we are in a position to consider that 
instinctive enjoyment, or consciousness in the broad sense, which is 
correlated with instinctive behaviour. 

Now if we are to take correlation seriously, and if the foregoing 
treatment of instinctive behaviour be provisionally accepted and not 
unwarrantably confused with other applications of the adjective ‘in- 
stinctive’ (e.g. to knowledge or to impulse), then the psychical analysis 
must proceed part passu with that applied to behaviour as objectively 
studied by the biologist. On these terms instinctive enjoyment is that 
which is the psychical correlate or accompaniment of the instinctive 
behaviour itself under (1). It is grounded in the constitution of the 
psychical system (2); it is evoked by the external conditions of sensory 
presentation (3); it has prospective value of the psychical order in that 
it provides data for subsequent use in what we speak of as intelligent 
profiting by experience (4). But what it ts, as instinctive enjoyment, is, 
not what it is grounded in, not what it is evoked by, not its utility in 
mental development—important as all these are—, but just what it 
actually ts, namely, the psychical correlate of instinctive behaviour. That , 
it is, and nothing else than that, for my treatment under the method of 
distinguishing analysis. If this be not grasped, I cherish no hope that 
the thesis I seek here to develop will be understood. 

I shall on another occasion say what I can in support of a suggestion 
that the word ‘consciousness’ may be used in a broader and in a narrower 
sense. In the broader sense it comprises all those instances of being 
conscious which are said to be ‘above the threshold’ (however that may 
be defined). In a more restricted sense it comprises only those instances 
which carry what James would call a ‘fringe’ of revival or expectancy. 
The criteria of being conscious in this narrower sense are.(a) an enjoy- 
ment of againness when this which is now presented resembles that, 
which was experienced on former occasions, and (b) a feeling of expect- 
ancy that something is coming like that which came on former occasions. 
These criteria are, as I hold, distinctively psychical and are what I call 
‘qualia’ of conscious enjoyment, the validity of which Prof. Alexander 
so strenuously denies. Now that which comes with the quale of againness 
is that the like of which has already been given in the course of previous 
psychical life in the individual. And that which comes with the quale 
of expectancy in enjoyment is that the like of which has already come 
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in past experience. But neither the one nor the other can qualify the 
enjoyment that accompanies instinctive behaviour as such, t.e. the 
instinctive factor in behaviour which is distinguishable under analysis. 
For when it first comes it is in form as new in the psychical life of the 
individual as is the behaviour in the organic life of that animal. The 
instinctive enjoyment which is correlated with instinctive behaviour is 
accompaniment and accompaniment only (epiphenomenal if you like 
the word), without guiding efficacy though it provides the data for ` 
conscious guidance in the life of fuller and further development. 

The stress then here, for resolutely analytic treatment, is on the locus 
of origin of integration. Instinctive behaviour, with! its correlated en- 
joyment, is an integrated product. But this integration is not (as it is 
in the intelligent factors in behaviour) of conscious origin, in the re- 
stricted sense of the word ‘conscious.’ It is integration in that part of 
the psychical system which is analytically distinguishable as (in this 
sense) the unconscious. But in the broader sense of the word ‘conscious- 
ness,’ which includes all modes of felt enjoyment, it may be thrillingly 
conscious. What then distinguishes the restrectedly conscious factor in the 
total enjoyment? Its newness, its freshness; the absence of againness 
or expectancy. When the duckling first swims—when the moorhen first 
dives—-a quite new ‘form’ of experience (even if ths ‘matter’ be old) 
breaks in on the already current stream of enjoyment. There is no feeling 
of againness; for there is no againness in the individual experience to 
feel. There is no expectancy of what will be the outcome of so behaving; 
for within that experience such outcome has never been presented. Only 
on the hypothesis that what is learnt in one generation is remembered 
by the next, can there be any feeling of againness or of expectancy. On 
that hypothesis (in support of which I can find no satisfactory evidence)? 
the duckling would have a feeling of againness and expectancy based 
upon so-called ancestral memory. It would remember—not indeed its 
own previous mode of behaving and its outcome, for 1t has never so 
behaved—but that of its parents and grand-parents. 


(5) We live in an age which is somewhat impatient of analysis. The 
cry is: Let us deal with concrete reality in all its varied richness, not with 
bloodless logical abstractions. But does the analyst here disagree? 
Surely not, if he hold firmly to the sound view that the necessary 
complement of analysis is synthesis. We start with some complex whole 
which is the reality presented for our interpretation; by analysis, so far 

1 CE. Stout, Manual, p. 496. 
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as is possible, we evaluate the factors; then follows. synthesis by which 
an imaginative thought-construct is framed which, if it may be, shall 
correspond to the reality with which we started, and shall enable us to 
grasp the nature of that reality more adequately than we did to begin 
with. 

Now, suppose we start with a given instance of behaviour. We want 
to know all we can about it. We find that as a matter of history it is 
partly unlearnt and partly learnt. We consider it as evoked under ' 
certain external conditions; as leading somewhither in its outcome; as 
revealing the nature ot the organism that behaves; as correlated with 
enjoyment which contributes in some measure to the manner in which 
the animal is conscious (in the broad sense) at the time. How can we 
distinguish these several items within a complex whole save by analysis? 
How can we grasp the true nature of what actually takes form in real 
life save through intellectual synthesis or ideal construction? 

There is trouble, however, when we have to employ technical names. 
If we use the adjective ‘instinctive’ to qualify that which we name 
‘behaviour’ in so far as it is unlearnt, we apply it analytically to that 
which we distinguish within the complex reality. But if we apply-it to 
the synthetic complex we inevitably use it with a different connotation. 
For thus synthetically used, it covers much more than it does when it is 
used analytically. I venture to urge thatits value asa qualifying adjective 
lies in its analytic usage. 

But why select this one when others are open to our choice? Of 
any technical name the connotation (as I use the word)? is a matter of 
convention. The pity of it is that there is so little agreement in this case. 
We shall have therefore to consider some other applications of the word 
‘instinctive,’ and just now its application to knowledge. We here include 
in our purview that which evokes behaviour. The kind of knowledge in 
question is that of immediate sensory acquaintance—that which is not 
mediately learnt. This it is that is said to warrant the application of the 
limiting word ‘instinctive.’ Now, suppose that it be asserted that an 
animal has instinctive knowledge of thts ‘as good for food,’ of that ‘as 
distasteful,’ or of some other animal ‘as a natural enemy.’ For this, by ` 
the way, apart from any acquired knowledge, there is, I believe, very 
little evidence; but let that pass, important as it is. Put the thing very 
genérally, as it is often put. The animal has, it is said, ‘instinctive 
knowledge’ how to act under these or those circumstances. What is the 
evidence? We observe that under such conditions the animal does so 


1 Cf. Keynes, Formal Logic, Part 1, Ch. 1, § 17 (1).- 
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act. And then we say: How could it possibly so act unless it knew how 
to act? But I submit that this assumed knowledge is not in the evidence. 
Here, however, much turns on what we are to understand by knowledge. 
If it be said that the enjoyment involved in any form of sensory presenta- 
tion is a kind of knowledge, cadi questio. For obviously enjoyment in 
behaving is such a kind of knowledge. But surely this is not what is 
meant when the phrase ‘instinctive knowledge’ is used. To know how to 
act without any prior experience of so acting is if I mistake not something 
quite distinguishable from enjoying the action in progress, And I contend 
that this is neither given in the evidence nor necessary to the interpreta- 
tion of that which is so given. 

The assumption of inherited knowledge (not to be confused of course 
with hereditary capacity for learning to know) may, however, take a 
different form—that of instinctive prevision—expectancy of what is 
likely to come although the like has never been experienced. This is 
clearly connected with what has been called above the outcome, or 
utility, or prospective value. In this form, what is given at the outset 
is not only how to act under certain given circumstances but, however 
dimly foreseen, the purpose or end of the act. Prof. Stout accepts such 
instinctive prevision as always present, though often in a guise that is 
inexpressibly vague, but yet not wholly indeterminate?. “Animals,” 
he says, “in their instinctive actions do actually behave, from the outset, 
as if they were continuously interested in the development of what is 
for them one and the same situation or course of events; they actually 
behave as if they were continuously attentive, looking forward beyond 
the immediately present experience in preparation for what is to come?.” 
I suppose no one dreams of denying these ‘as if’s.’ The bird builds a 
nest as if it foresaw the laying of eggs therein. But does it foresee? 
I confess that I place no confidence whatever in the whole brood of 
‘as ifs.’ I must continue therefore to lay stress on instinctive behaviour, 
leaving instinctive knowledge and prevision to M. Bergson on the one 
hand and Prof. Stout on the other. 


(6) Let us now consider the relation of intelligence to what I call 
low-level cases of instinctive behaviour, and try to correlate this psychical 
aspect with the physiological concomitants. It will involve some rather 
technical treatment. We must bear in mind that the function of intel- 
ligence is to control and to guide; and that physiologically this always 
involves neuronic loop-lines. 

1 Manual, p. 355. 3 Loc, cit, p. 35l. 
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In the accompanying diagram, which is drastically schematio, 

D stands for the receptors of all kinds, including those which receive 
kinaesthetic stimulation from the organs concerned in behaviour C. 
Under B fall the subcortical centres which are 

concerned in purely instinctive behaviour of low- 

level kind. A is the cortex, with the controlling 

function of which intelligent consciousness is corre- 

lated. Its shaded part is correlated with reflective 

thought where that is in evidence, e.g..in man. | 

Now, suppose that the connexioh between A 

and B is severed. In that case we should have Fig. 1. 
instinctive behaviour not merely logically distin- 4 Cortex that controls, 
guished, but physiologically isolated?. What then E A are 
happens? Something of this sort. The sensory - ), peal and kines: 
receptors in D are stimulated by the external thetio receptors. 
situation; afferent physiological impulses proceed 

to B; and thence a co-ordinated set of efferent impulses pass to C and there 
is some definite form of behaviour. But thereby kinaesthetic receptors 
in D are stimulated; impulses proceed to B, and are reflected back on 
to C, modifying further behaviour. The behaviour, however, leads to 
. fresh developments in the situation. Often other sensory receptors are 
stimulated, as is the case when a chick, in pecking, takes something into 
the mouth. B is further influenced and a new form of behaviour (e.g. 
swallowing or rejecting the food) results; and this new form of behaviour, 
and its outcome, yet further influences B. There is thus a series of 
stimulations and a chain of behaviour as, in and through the behaviour, 
the situation develops. The integrative action of B at any given moment 
is in accordance with the whole pattern of a constellation or configuration 
of neuronic influences. What happens is of the same kind as that which 
Prof. Sherrington has so brilliantly demonstrated in the ‘spinal animal,’ 
especially in its relation to what may be called the ‘this or that’ principle 
—where this and that are incompatible responses. One does not get a 
nondescript muddle-up of one and the other. This is of quite fundamental 
importance, and without prejudice to the ‘all or none’ principle? which 
has also to be reckoned with. It is: not yet adequately realised to 
how large an extent the physiological conditions of ‘conflict,’ and of the 
so-called ‘barrier,’ are laid in the ‘this or that’ principle. In instinctive 


O 0O BD > 


1 ÒE Instinct and Baperience, Ch. m1. : 
3 See W. H. R. Rivers, Instinct and the Unconscious and ef. C. 8. Myers, this Journal, 
1918, vr. 141 £. 
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procedure this is endorsed by natural selection, as is, on occasion, the 
‘all or none’ reaction. It is tolerably obvious that the highly specialised 
behaviour-attitude of immobility—so different in little plover and in 
pheasantling—is biologically incompatible with either fight or flight at 
the same time, though thes. that, and the other, may afford examples of 
‘alternation’; and that to be of protective value there must be ‘all or 
none’ of such immobility, though fight or flight may be, and observably 
are in normal life, graded according to circumstances. 

Even low-level forms of instinstive behaviour reach in themselves 
a relatively high level of complexity. Furthermore—to add complication 
to that which is already sufficiently complex—the physiological impulses 
reflected down from B influence not only the organs of behaviour, but 
the whole organism, altering its physiological balance and, in correlation 
therewith, the emotional tone of enjoyment. This we must leave on one 
side, though we must bear in mind that how the organism actually 
behaves depends in large measure on the existing poise of the whole 
vital system. : 

Essential features, then, of low-level instinctive behaviour are (1) that 
it depends on integrative action in B; (2) that it carries into a higher 
phase of life such physiological principles as ‘all or none’ and ‘this or 
that’; and (3) that it is, within some range of variation, equal to the 
biological occasion or has survival value. 

Thus far we have supposed the connexion between A and B to have 
been severed. We are now to regard that connexion as remaining intact. 
What then happens? Something of this sort, stated as briefly and in as 
simplified form as possible. When the sensory receptors in D are stimu- 
lated under the presentation of the situation, afferent impulses proceed 
to B, are reflected as before on to C, but also pass up from B to A. 
Similarly kinaesthetic receptors send impulses to B, which are in like 
manner handed on to A. In general all that is sent up to B may be 
transmitted to A. From the inherited build of the nervous system, A may 
(to speak picturesquely) receive information through B of that which 
occurs in the body as the result of its integrative intervention. And the 
information- with regard to behaving is the instinctive enjoyment which 
accompanies this low-level instinctive behaviour in so far as it provides 
data for control under the functional action of 4. Under this proviso it 
is the psychical correlate of the functioning of certain centres in the 
cortex of the brain or its analogue (e.g. in birds). 

It must not be supposed that enjoyment is necessarily limited to 
correlation with the functioning of the cortex or its analogue. More 
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organism. Consciousness is based on and in touch with the unconscious, 
which is psychical in its nature, and not with physiological processes as 
such—t.e. only with their inner aspect in enjoyment. One does not deny 
—nay rather one gladly accepts—‘protopathic’ enjoyment in the 
thalamus and perhaps elsewhere. The point is that only when the 
enjoyment is also ‘epicritic’ does it enter into the field of discriminative 
control which characterizes the integrative business of A. It is this 
utilisable information which counts in psychological development. 
' But the reception of information is one thing; its utilisation in control 
is another. There must first be information of instinctive behaviour in 
progress; then follcws control in the light of this information. And this 
control is the mark of intelligent process—not the receipt of information, 
but its utilisation in action through the playing down of A on the under- 
lying centres in B or on centres in the spinal cord. 

There seem then to have been evolved in close inter-connexion two 
systems—that of B and that of A. The functional activity of A depends 
on that of B; but initially the functional activity of B does not depend 
on that of A. -Each is integrative in its action. But the secondary 
integration due to 4 may modify the primary integration due to B. 
That is what is meant by saying that instinct may be ‘plastic’ and may 
be moulded to finer issues. Then, however, it ceases to be purely in- 
stinctive. 

Only in certain organisms, however, and in certain fields of their 
behaviour, is there B-integration in instinctive form. In some animals - 
much of the initial behaviour-stuff consists of relatively random move- 
ments comparatively destitute of integrated form as a whole. In such 
cases, though random movements supply the ‘matter,’ the form of 
behaviour as a whole is acquired and due to intelligent guidance under 
the influence of A. This is markedly so in the higher animals, with 
protected infancy, where parents shield the offspring from the eliminating 
effects of natural selection. It ig conspicuously so in man. There is, 
therefore, a central core of truth in the old-fashioned antithesis between 
the instincts of the lower animals and the intelligence of man. No doubt 
in one large field of behaviour—that connected with reproduction and 
the relation of the sexes which is subsequent to the period of infancy— 
there is in man a recognisable legacy of instinctive form, as Freud and 
his disciples insist. But marking as it does the period of adolescence— 
coming as it does after so much has been told and read about it, and 
after manifold warnings of the danger to the moral life which besets its 


16 Instinctwe Behaviour and Enjoyment 


advent—how difficult is the task of distinguishing what are here regarded 
as the purely instinctive factors! But when all is said and done, we must 
realise that the human subject is the very last which the investigator of 
instinctive behaviour should select as a basis for interpretation, or for 
purposes of illustration. 

A word or two of warning may here be necessary in view of a different 
application of the word ‘instinctive.’ It is quite commonly used in 
contradistinction to ‘reflective.’ If this or that mode of procedure of men 
in social life has not come to be what it is under the guidance of reflective 
thought, it is said to be instinctive. This does not mean that the procedure 
in question is unlearnt; for it is in large measure learnt from cradle-days 
onwards. It does not even seek to emphasize the presence of such an 
unlearnt factor as that with which we have been dealing. What it seeks 
to emphasize is the absence of reflective thought—the absence of fully 
rational guidance. For such ‘instinctive’ procedure (in this sense) we 
often trump up reasons by a process which is nowadays called ‘rationalisa- 
tion.’ Perhaps nine times out of ten something of this sort is the meaning 
of the word ‘instinctive’ in popular speech. It is, cf course, quite a 
legitimate usage under suitable definition. If I mistake not, Prof. 
Alexander always uses it thus. It is the usage which Mr Trotter’s treat- 
ment of the ‘herd-instinct,’ and Freud’s comprehensive treatment of the 
sexual instinct, have done much to render current. It would be foolish 
to raise any objection to this usage. Still it should be sufficiently clear 
that much behaviour that is in large measure the outcome of much 
personal experience is in this sense instinctive, but at the same time not 
wholly, or even mainly, instinctive in the narrower sense we have here 
in view. To confuse the one usage with the other can only lead to 
intellectual smudginess. 

To summarise the position, there are three main levels of integration: 
(1) reflective integration in the sphere of thought-processes; (2) integra- 
tion in the sphere of naively perceptual and unreflective profiting by 
experience; and (3) integration of the unlearnt order. As I use the word 
‘instinctive,’ so far, the behaviour thus distinguished falls under (3). 
But the word is often applied to both (2) and (3). 


(7) Leaving reflective thought (which is the prerogative of man) on 
one side, I distinguished above instinctive B-integration from intelligent 
A-integration, the former primary, the latter secondary. Insome animals, 
and in some fields of behaviour, the former predominates; in other 
animals, or in other fields, the latter. The flight of an adult swallow is 
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a blended product. It retains some measure of the primary integration 
(in evidence on the first occasion of flight); but this has been modified 
and much improved by the secondary integration through which it is 
controlled and rendered more serviceable in the life of the bird. A much 
debated question here arises: Is the acquired excellence due to 4- 
integration in one generation, inherited as B-integration in the next? 
Some say: Yes. Others say: No. It is a matter of statistical evidence 
into which we cannot here enter. Let us then put it in hypothetical 
form. If the Noes have it, what then? Then, from the racial point of 
view, instinctive behaviour is not the ofispring of intelligence, though 
intelligence may play the part of kindly aunt who ministers to its survival 
in the species. It should be noted that this does not imply that the 
evolution of instinctive behaviour is necessarily independent of intel- 
ligence; for it may be largely dependent on the good offices of the aunt. 
It does, however, imply that the aunt who sustains it and nurses it, 
who teaches it and guides its steps, who makes it through training other 
than it was, is not its mother. Apart from its instinctive mother it 
would not be born; apart from the aunt it might not be reared; it might 
perish and have no heirs. But what the behaviour actually becomes in 
later life is partly derived by direct inheritance from the instinctive 
mother and partly due to the teaching of the intelligent aunt who dwells 
in the same ‘household of the organism. 

One has to distinguish in what I have called the B-system variations 
in nature, around the specific ‘mode,’ of germinal origin, and modifications 
acquired under the nurture provided by A. The survival of the organism 
depends on both when both are compresent. Let us then tabulate the 
possible combinations. 


Variations and modifications in B-system. 
) Favourable variation with favourable modification due to A. 
) Favourable variation without favourable modification due to A. 
) 
) 


Unfavourable variation with favourable modification due to A. 
Unfavourable variation without favourable modification due to A. 


_ In this table unfavourable modifications are not entered because 
animals in their free life do not contract many bad habits. 

In the first class are those which are strong by nature and stronger 
still through nurture; in the fourth class are those which are weak by 
nature and have not been improved through nurture. In the first class 
are those that inherit good instinctive ability which is supplemented by 
acquired ability; in the fourth class are those with poor natural ability 

J. of Psych. xu. 2 
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which remains no better than it was at first. It seems pretty evident 
that in the struggle for life an animal in the first class will stand the 
best chance of survival and of propagating his like; while one in the 
fourth class will run the greatest risk of being eliminated, without 
begetting heirs to his weakness. The latter will be the first to go; the 
former will be the last to stay. If that be so, the best all-round animals 
will survive, not only because they are first-class by instinctive nature, 
but also because they are first-class too through intelligent nurture. 
Acquired ability will therefore favour the survival of those who possess 
unlearnt ability along the same line of performance. And, in the absence 
of very careful analysis, it will look ‘as if’ acquired ability were inherited 
as such; which it may not be, and under our hypothesis is not}. 

Of course in concrete fact there is further complication in that the 
A-system has its innate capacity for guidance, and its hereditary modes 
of controlling behaviour; while, at any rate in man, naively perceptual 
intelligence comes under the yet higher control of reflective thought. 
Of all this we need here say nothing more. 

It must suffice to add that, if we entertain the hypothesis that in 
some animals an 4A-system is differentiated from a B-system, this may 
mean, as M. Bergson puts it, that neither is intelligence directly evolved 
from instinct, ‘nor is instinct directly evolved from intelligence, though 
they may co-exist side by side in the same animal. Instinct and intel- 
ligence are on different lines of evolution. But both lines may contribute 
to the evolution of the same animal, and may co-operate in the furtherance 
of its life as a whole. 


(8) Before passing on, we have next to notice that there are levels 
of ascending complexity in what we may broadly speak of as instinctive 
behaviour. At a relatively low level? stand such primitive instincts as 
swimming, diving, flying, showing fight, crouching when startled, and 
so forth. An example of instinctive behaviour at a much higher level 
may be given in some little detail. One of the most interesting instincts 
of bird life is that which Mr Eliot Howard speaks of as ‘securing a 
territory.’ Among migrant birds the male, often one:in his first year 
which has never done the like before, arrives here in England a week 
or two in advance of the females, and forthwith proceeds to ‘stake out 
his claim.’ Let us, however, hear Mr Howard himself. If we “watch the 


1 Of. Habit and Instinct, Ch. XIV. 
3 I insert here a passage from an artiole in Scientia, XXviii. 272. I there suggest a 
provisional scheme of progressive integration. 
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male of one of our common species—a Reed Bunting for instance—and 
record its movements each day during the first hours of daylight from 
about the second week in February, what do we find? Not that its 
behaviour is of a casual description, not that it is here to-day and gone 
to-morrow, but that all its movements are subject to a routine which 
becomes increasingly definite as the season advances. There it is in the 
same plot of ground, in the same bush or clump of bushes, taking short 
flights in one direction and then in another, attacking other males that | 
come within a certain radius, and exhibiting in all its actions a strong 
disposition to make its own just that one particular corner of the universe. 
Those few acres wherein it performs this routine of activities and awaits 
a female I have termed a breeding territory, the dimensions of which 
vary according to the species and according to the environment!.” Now 
all this has for the naturalist prospective value. It is the normal pre- 
cursor of mating and all that follows thereon. But the point which I wish 
here to emphasize is that there is probably not a single one of the many 
low-level instincts incorporated in the procedure as a whole, which has 
not undergone much modification—which has not been perfected through 
a lifetime’s profiting by experience. Flying to and fro, perching on a 
chosen bush, attacking other males—one may say all the movements 
which are subject to that definite routine which Mr Howard so well 
describes in this and many other passages—are the perfected acts of a 
bird that has long ago learnt to use them in many and varied situations. 
In a sense there is nothing new; in another sense the procedure is con- 
spicuously new. It is the ‘form’ that is new, while the ‘matter,’ which 
is incorporated in this form, is old. 

This distinction between matter and form is, I suppose, sufficiently 
familiar. It is, of course, a distinction and not a separation. Following 
Aristotle, we may say that there is no matter without some form; nor 
can there be any form without some matter which takes on that relational 
form. Thus we may pay attention to the ‘form’ of a hexameter irrespective 
of the particular words which give the ‘matter’ of any line in the 
Homeric poems, in the Ametd, or in Evangeline. 80 too, we may grasp 
the form of a geometrical progression, though the numbers which have 
relation to each other under this common form are indefinitely variable. 
But in neither case can one have the form existing in complete inde- 
pendence of any matter. Furthermore, just as there may be in a hexa- 
meter new matter in a form that is already familiar, so there may be, 


1 British Warblers, Pt rx, 2. 
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and often is, the old matter of well-worn significant words set by.a poet 
in a form which is quite new and which one greets with glad surprise. 

The bearing of all this should be obvious without elaboration. In the 
high-level instinctive act of securing a territory—carried out by a male 
in his first year who has never before so acted—there is, in a sense, 
nothing new, while, in another sense, the procedure is, in him, con- 
spicuously new. New too must be the specific character of the instinctive 
enjoyment. The matter is old; the form is new. All the constituent 
activities—flying hither and thither, perching, fighting and the rest— 
are well-nigh as old as the bird himself. But this routine, now for the 
first time in evidence—the relational form which all this old matter 
assumes—that is new. We have a typical instance of integration un- 
conscious in origin (in the restricted sense of consciousness). Nor is it 
' only at this higher level of bird-life that old matter takes on new form. 
The muscles employed in the ducking’s swim have perhaps all been 
used in previous walking; those employed in the moarhen’s dive, in the 
swimming which preceded it. None the less they are used with a differ- 
ence; the instinctive form of swimming is other than that of walking. 
The instinctive form of diving is different from that of swimming. The 
whole set and poise of the body is different; the limb-movements are 
observably different; respiration is suspended, and so forth. And 
correlated with all this, the form of instinctive enjoyment must be 
different. 


(9) Instinctive behaviour has been the pivot on which our whole 
discussion has turned. In the adult life of vertebrate animals, however, 
there is only an instinctive factor in behaviour; and we have sought to 
trace its relation to another co-operant factor in virtue of the presence 
of which, behaviour is, in part, of intelligent origin. But, as was said 
above, we have to consider behaviour as evoked under certain external 
conditions, as leading somewhither in its outcome, and as revealing the 
nature of the psycho-organism that behaves. It is to this last-named 
feature that we have now to direct our attention; and in doing s0, we 
have to realise that it is tits, or some feature therein, and not the be- 
haviour itself, that is regarded by many writers on the subject as the 
pivotal concept. The stress is then not on behaving in some observable 
way, but on an instinctive disposition so to behave, and not only to 
behave in bodily fashion, but more besides. Thus Prof. McDougall 
defines an instinct as “an inherited or innate psycho-physical disposition 
which determines its possessor to perceive, and to pay attention to, 
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objects of a certain class, to experience an emotional excitement of a 
particular quality upon perceiving such an object, and to act in regard 
to it in a particular manner, or, at least, to experience an impulse to 
such action!” Here instinct, as disposition, determines perception, 
emotion, and overt behaviour. But in the treatment that follows, it.is 
the behaviour which is specially regarded as instinctive and its name is 
hyphened with the concurrent emotional state, e.g. flight-fear, pugnacity- 
anger. o too, what Dr Drever understands by instinct is “determinate ` 
conscious impulse which is not determined by previous individual 
experience, but which, nevertheless, enters into and determines indi- 
vidual experience and attitude*.” The point here to be noticed is the 
shifting of emphasis from behaviour to disposition or to impulse, the 
application of the word instinctive to some ‘determining’ feature in the 
nature-of an independent Mind or Psyche which controls behaviour, and 
the retention, in some measure, of the distinguishing criterion of innate- 
ness as contrasted with acquiredness. 

Now if, apart from the animistic hypothesis, this shifting of emphasis 
conduces to more adequate interpretation’ of all the facts, it would be 
foolish to reject it. And where the universe of discourse is mainly 
restricted to ‘instinct in man’ it may on these terms be convenient to 
accept it. But it forms no part of my present aim to argue in favour of 
one course or the other. From the standpoint of the study of life (and 
not only of human life), 'I regard observable behaviour as the best 
departure platform; but that this depends on, or is grounded in, the 
nature of the being that behaves, no one is likely to deny. 

One has here to take over from common speech words which may 
be shaped to technical usage with some change of significance. We have, 
` for example, this array of names—nature, temperament, disposition, 
inclination, and impulse. Let us pause to consider briefly whet the 
plain man understands to be their meanings. I suppose he will regard 
‘nature’ as the most comprehensive and as including both the physical 
and the psychical constitution. If he has occasion to use the word 
‘temperament’ he understands it to refer to a specific kind of nature— 
melancholy, sanguine, and so forth—mainly in its mental aspect, but 
dependent on something ‘in the blood.’ Without denying a physical 
aspect to the other names on our list he will take them primarily in their 
mental aspect. For him, I take it, the disposition at any given time is 
a felt disposition. And, I suppose, he might regard the sequence, given 

1 Social Psychology, 29. 3 This Journal, x. 29. Cf. his Instinct in Man. 
3 Modifled from Scientia, loo. cit. 
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above, as implying a progressive focusing with concentration of activity. 
And if he be asked to draw some distinction between a disposition to 
smoke, an inclination to do so, and an impulse to light a cigarette; or (to 
extend the series) between a choleric temperament, an irritable disposi- 
tion, an inclination to swear, and an impulse to say ‘damn’ when he 
misses his stroke at golf, he will perhaps say that it is a progressive series, 
which culminates in the expletive which relieves the tension; that he 
hardly feels the temperament which is an’ abiding trait of his nature; 
that the disposition is a more clearly felt manifestation of that trait; 
that the inclination is yet more insistent; while the impulse is still more 
strongly felt so that it requires some self-restraint to resist it. And I 
think he might add that to act under impulse does not imply any 
intention so to act; nay rather that, whereas when we act with intention 
we always have some end in view, when we act under impulse we do so 
without thought of the consequences. Thus I interpret the attitude of 
the man in the street or in the smoking-room. 


(10) Now the word ‘instinctive,’ though it is used in a general way 
to qualify ‘nature,’ has a more specific application to ‘disposition.’ The 
first thing to notice is that in the technical sense advocated by some 
leading writers, a disposition, as such, is not within the field of experience. 
Thus Prof. Stout says that “dispositions themselves fall outside of 
experience.” Prof. McDougall urges that, qua psychical, they belong 
to the structure of the mind while consciousness arises in the course of 
its functional activity®. And Dr Drever says that “dispositions as such, 
though determining experience, are never themselves experienced®.” 
Here there is a pretty wide departure from popular usage; for on these 
terms one may not speak of a felt disposition. One may not say that a 
Reed ‘Bunting has a disposition to secure a territory if one means that 
it feels an inclination to do so. One might, of course, differentiate between 
a disposition as an unconscious urge (hormé of some writers) and a 
conscious inclination. But I question whether this is practicable or 
desirable. As matters now stand the trouble, in dealing with problems 
of animal life, is that what is written concerning dispositions in the sense 
advocated by Prof. Stout and others is pretty sure to be read as im- 
plying some mode of conscious enjoyment. In what follows I shall 
depart from current technical usage and deal with dispositions on the 

1 Groundwork of Psychology, 60. d 


2 Paychology, Home University Library, Ch. 1m. 
8 This Journal, x. 28. 
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understanding that some measure of enjoyed „experiencing may be 
included, or at any rate is not excluded. And should I have occasion 
to use the word ‘impulse’—which occurs so frequently in Mr Eliot 
Howard’s work on Territory in Bird Infe—I should mean, in accordance 
as I think with popular usage, the focusing of a preparatory disposition 
on some action at the moment of actual behaviour or just before that 
moment. One ought perhaps to add that in the usage I suggest it is not 
the nature, nor the disposition, nor the impulse that acts, but the animal 
or the psycho-organism. One must be careful not so to hypostatize a 
disposition as to regard it as having independent existence. It is not, 
in strictness, a disposition or an impulse that is stimulated and acts, but 
some being so disposed that responds to appropriate stimulation. 

One may first clear the ground for further treatment by noting that 
we commonly describe a disposition in terms of the prospective value of 
the behaviour which is its normal expression. We speak of a disposition 
to secure a territory, to mate, to build a nest, and so on. It is as appro- 
priate to describe an instinctive disposition in terms of its biological 
utility as it is to describe a reflective act in terms of the intention 
or end in view. When we speak of a disposition, then, we have a double 
reference in mind, (a) to its outcome in the behaviour itself or its results, 
and (b) to its specific character as the existing poise or attitude of the 
nature or constitution at the time being. One cannot deal satisfactorily 
with the facts apart from this double reference, for behaviour is the 
evidence of the disposition and the disposition is that which is regarded 
as the ground of the behaviour. But it is with the second reference (b), 
as a matter of emphasis, that we are here chiefly concerned. 

Now we place a duckling in water and it swims; we frighten a moor- 
hen and it dives; we put grains of rice before a chick and it pecks; we 
tweak the down on a pheasantling’s neck and it scratches. In such 
instances of low-level instinctive behaviour there is little point or value 
in distinguishing the disposition from the nature of the bird. Each does 
what it does under the given circumstances “for ’tis its nature to.” And 
if we call self-preservation or race-maintenance instinctive (which some 
would not), here also to speak of a disposition is of little service to further 
interpretation. It suffices to say that such is the nature of psycho- 
organisms. But when the nature or constitution of the animal is in 
some way thrown into a state of preparedness for the further develop- 
ment of some situation—when in the absence of such a state of prepared- 
ness as affording an internal factor (e.g. sex-hunger) the behaviour under 
environing circumstances is different—then it seems really helpful to 
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speak of a disposition. It means a state of ad hoc attunement ‘of the 
animal for appropriate behaviour at a coming stage of some normal 
routine. And I think that we may fairly assume that such attuned 
preparedness is accompanied by enjoyment and does not necessarily fall 
outside of consciousness in the broader sense of the word. And this 
psychical aspect of the disposition is correlated with a state of physio- 
logical preparedness in the organism. There is a psycho-physical dis- 
position. 

Take an example which is discussed with fuller detail in Mr Eliot 
Howard’s Territory in Bird Lifet. During the winter, before the mating 
season, Lapwings live together in flocks. The males are seemingly on the 
most friendly terms with each other. Just such minor squabbles occur 
as may give some savour to the life of enjoyment. The females are, for 
the males, just other birds in the flock and are not viewed, so to speak, 
in the light of a disposition to mate. Then in due season come the changes 
which constitute ad hoc physiological and psychical preparedness. Now 
one male and now another leaves the flock and occupies a more or less 
circumscribed area in the fields; and, once there, he is intolerant of other 
males, fighting with any intruder for all he is worth. With the physio- 
logical change (partly due to specific internal secretions contributed to 
the blood-stream) there is a complete psychical change in the dispositional 
set of the bird’s nature. Substantially the same presentation afforded 
by another male is now linked with quite different modes of overt 
behaviour. No longer gregarious he is a solitary occupant of a restricted 
domain driving all other males away. Presently he is joined by a mate, 
and the normal routine of reproduction runs its course. But if a cold 
snap should come on, the separated birds may reunite in a flock, and 
the male is then no longer intolerant of other males. The physiological 
state probably reverts to its winter poise, and with this is correlated 
a reversion to the previous psychical disposition. But it seems that 
when a male bird (Lapwing or other) has secured a territory and is 
intolerant therein of all others save a mate, he sometimes returns for 
a while to the flock which occupies a neutral area. There he is no longer 
intolerant of others, but moves among them on quite friendly terms. 
Hence under different circumstances (1) in his territory, and (2) with the 
flock, his disposition is different, so that occupancy of & territory appears 
to be a determining condition ofthe behaviour observed therein. If this 
sort of thing occurred in so marked a form in human life it would perhaps 
be regarded as @ case of ‘dissociation,’ or even described as an instance 


1 E.g. pp. 58-61, 98 and 102. 
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of ‘double personality.’ In any case just thus, as it seems, does the male 
bird in his first year behave though he has never so behaved before nor 
seen others so behavel. ; 
Now in dealing above with low-level instinct, I ousted the integra- 
tion as a function of the system I distinguished as B. Is the higher-level 
integration with which we have more lately been concerned to be re- 
garded as likewise a function,of B? We do not know. But I think it 
more probable that it is the hereditary factor in the functioning of A*. 


(11) Assume that this is so. Does it not upset the whole treatment 
of (6)? A distinction was there drawn between B-integration, in virtue 
of which the behaviour was said to be so far instinctive, and Á- -integra- ` 
tion, in virtue of which the behaviour was said to be intelligently 
modified. B gives the instinctive factor; A the intelligent factor. That, 
it may be said, is clear enough, whether we agree with it or not. But 
now it seems to be suggested that there is an instinctive factor in the 
A-business. Surely here there is flagrant inconsistency. 

But what was our fundamental criterion of instinctive behaviour? 
That it is, on the evidence, in form unlearnt in the course of individual 
life—or at any rate that there is distinguishable, under analysis, such 
an unlearnt factor. In the case of what I called low-level instinct (class 5 
of my Scientia paper) I regarded the unlearnt factor in integration as - 
having its home in B. Is it really inconsistent to suggest that in certain 
forms of higher-level instinct, theré may also be an unlearnt factor in 
virtue of hereditary modes of the functioning of 4? May not intelligent 
integration have its unlearnt ‘form’ dependent on the inherited synaptic 
pattern in A? I have, however, myself felt the difficulty and have else- 
where spoken of “hereditary dispositions and innate tendencies” in 
connexion: with integration as dependent on A, This has been criticized; 
and I feel the weight of the criticism. Here and now I seek so far as 
I can to come into line with the views and the nomenclature of others. 
It does seem to be inconvenient, to say the least of it, to be precluded 
from speaking of the securing of a territory by male birds as instinctive. 
So I broaden my use of the word so as to include such higher forms of 
unlearnt behaviour. What I do not include (though others are free to 
do so under suitable definition) is that component of form which is due 
to acquisition in the course of individual life. 

1 I have used here an extract from a review of Mr Howard’s work contributed to Nature, 


Jan. 6th, 1921. 
2 CE Instinct and Experience, Ch. IV. 
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Now in the behaviour of birds (and there are also plenty of instances 
in the life of mammals) one can, if one has one’s nose really up against 
observable facts, distinguish the unlearnt part of the form from that 
which is learnt. And it is pretty definite form—it is, if one may so put 
it, specific like the form of a hexameter and not generic like the form of 
verse. It is much more difficult to distinguish definitely specific form 
of the unlearnt order in human life—a form which is observable in all 
members of the same more or less restricted group of men. And yet one 
can, in some measure, distinguish that which comes by nature from that 
which is acquired through nurture. 

Let us take those two conflicting tendencies in human life, recognised 
` for centuries and abundantly illustrated in literature, which Prof. 
McDougall names self-assertion and self-abasement. It is difficult to hit 
upon satisfactory designations of ‘antithetical forms of conduct each so 
very wide in its range of occurrence. Let us briefly consider the part 
they play in human life, though it has its counterpart, on a much lower 
plane, in animal life. In the one there is some looking down to (not 
necessarily looking down on) that which is at a lower level on the same 
line of development; in the other some looking up to that which is 
above us. Can there be any doubt that both these tendencies are there 
in the inherited make-up of each one of us? Can there be any question 
that both are manifested in very varying circumstances? Of course, 
broadly speaking, we may say that the one appears under these cireum- 
stances and the other under those: But how wide is the range of difference 
in these circumstances! And though fundamentally based on unlearnt 
foundations and thereby conforming to our definition of instinctive, how 
largely they are shaped under the teaching of acquired experience! The 
boy among ‘grown-ups’ in the drawing-room is (sometimes) delightfully 
submissive; in the nursery, among ‘the kids’ he lords it over others. 
In the company of those who know far more about some subject than 
we do, we look up to them from our lower level; presently among those 
who regard us among those who are counted as authorities, we find 
ourselves laying down the law from our higher standpoint. Some of us 
are unduly submissive in presence of difficulties; others have extravagant 
confidence in their power to grapple with and master any difficulty under . 
the sun. In almost everything that we-do, now one, and now the other, 
gets expression. The matter is as varied as life; the form, though it too 
varies, has features due to nature and not to nurture. 

The teacher who knows his business plays upon these complementary 
traits in the characters of his pupils. If both be present by nature in 
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something like due balance, he seeks to bring it about that each finds its 
proper place and time in the life of the boy or girl. If, say in the matter 
of difficulties, there is, in a diffident child, an unduly submissive attitude 
in their presence,. he gives well-graded tasks which can be progressively 
mastered with increasing confidence. But if the child is by nature too 
cocksure, the grading of tasks is different. Overweening confidence has 
to be suppressed; the boy has to learn that there are difficulties he cannot 
readily overcome. The teacher has to help him to realise this and perhaps 
rub it in. i 

It is tolerably obvious, then, that if we speak of these as modes of 
instinctive behaviour—if with Prof. McDougall we place them on the 
list of man’s ‘primary instincts’—we should clearly realise to how large 
an extent the purely instinctive factor is masked by manifold acquisitions 
in the life of human folk. We should realise too that we can hardly be 
said to be dealing with a particular mode of behaviour, or one that 
involves perceiving and paying attention to objects of a certain class, 
or one that is linked with a particular emotional affect, unless the word 
‘particular’ and the phrase ‘of a certain class’ are used in so broad a 
sense as to lose their usual signification. Still there is present an un- 
learnt core at the heart of so much that is learnt. 

In some cases in human life it is customary to use the word instinctive 
for what is in a marked degree individual and personal. It is for example 
in accordance with current and long-established literary usage to speak 
of the creative intuition of the born artist as instinctive. Of him we say: 
Nascitur non fit. By this we mean that what is most distinctive of his 
life-work is not only, and not chiefly, the result of laborious acquisition. 
It is in large measure of unconscious and unlearnt origin. It wells up 
in him, he knows not how and can only guess whence. How impatient 
he often.is of any psychological interpretation in terms only of what is 
acquired! It is not acquired, he protests; it just comes with glad surprise 
even to the artist himself whose life is brimful of the gloriously unexpected. 
That is the joy of it. But (this he will admit) mastery over the technique 
of his art has to be learnt; manipulative ability must, in large measure, 
be acquired. It is utilised, however, in subservience to the dominant 
artistic ‘instinct.’ For the most consummate skill, however consciously 
and conscientiously won, never yet made an artist. If there be no touch 
of unconscious genius, of what avail all this mastery over detail? No 
doubt it may be said that the male bird which secures a territory and 
acts his part in the drama of reproduction, has Ats touch of unconscious 
genius, though he too. has acquired the necessary mastery of detail in 
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his skilled behaviour. But i ts the genius of the species rather than of a 
highly endowed individual. It is ‘perhaps more nearly analogous to the 
racial traits of the Japanese. And though a comparison of human life 
and bird-life, from which so many of the foregoing illustrations have been 
taken, may be instituted on some such lines as these, we must remember 
that man has above all the capacity of reflecting on the ends to which 
his inherited tendencies are insensibly leading him on. If the human 
artist lives along the lines of native endowment, as does also, with a 


difference, the Blackcap bs a consummate master of song, he has also, ` 


as man, the beckoning vision of a promised land to which he has not 
attained—only the outskirts of-which he will live to reach. If hereditary 
racial traits differentiate the Frenchman from the Japanese, each has 
also his ideal of national development in the future. It is in this pre- 
vision of the unattained end to which an innate urge is contributory, 
and in the rational control of the acts which are expressive thereof, that 
we find what is most distinctive of human life. Whether the male bird 
in securing a territory has aught of this anticipatory vision—whether 
his procedure is subservient to an ideal—is, to say the least of it, open 
to serious question. 


(12) If I were asked: “What are you really driving at in this and 
so much else that you have written on instinct?” the reply would be: 
“My aim has been to find its place, as defined, in the evolutionary story 
of life and of consciousness.” Further points may be developed in 
dialogue form. “Do you mean by this (a) the manner in which the mind 
acts as a directive agency in determining the course of instinctive be- 
haviour (as mere matter of observed fact), or (b) the way in which the 
mind acts as an impulsive agency—as the driving power behind the 
observed behaviour?” “I mean neither the one nor the other.” “But 
you must include both; otherwise you give only a description in terms 
of observed facts and of truths (so called) which are merely generalisa- 
tions that formulate the plan of the facts; you leave both the facts and 
the plan—still more what makes the facts go in accordance with plan— 
utterly unexplained.” “Yes, that is so. I base my procedure on science 
as I conceive it. Science does not pretend to explain anything in the 
sense in which you use the word.” “That may be all very well in physical 
science which has no immediate concern with mind as the source of all 
true activity, directive and impulsive. It is an impossible position when 
one deals with instinct, which can nowise be explained on mechanistic 
principles.” “May I suggest that we drop the use of the word ‘mechan- 


ie 
\ 


C. Luoyp MORGAN . 29 


istic’ since it betrays a complete misapprehension of the view which 
you criticize?” “I confess I do not know how else to characterize that 
view. In what way would you state it broadly yet succinctly?” “In 
terms of relatedness. Alike in a field of purely mechanical relatedness, 
in one of physico-chemical relatedness, or of organic relatedness, or of 
conscious relatedness (awareness)—1.¢. in any field of relatedness—given 
the varying ‘density’ of that field, and the configuration of ternis 
therein, something happens. Our business is to state clearly what 
happens, and what is the plan of that happening.” “But you are for- 
getting the fundamental question, what makes it happen and guides the 
course of its happening?” “ All that we can know or surmise about this 
is derivative from the de facto happening. In science (again as I conceive 
its aim) we deal with facts and seek to formulate their plan.” “But is 
not instinct, as a mental force, a fact at least as worthy of consideration 
as any of the physical forces?” “Force in this sense is not a scientific 
concept. It has been almost universally rejected in physical science. I 
venture to anticipate its rejection in any philosophy which is founded 
on scientific method.” “No doubt it may have been wisely rejected in 
physical science. Its methodological exclusion there is justifiable because 
there is no activity—no vital impulsion—which intuitive experience alone 
can reveal.” “You are doubtless aware that philosophers of standing, 
who are not specially tainted with what you may call materialism, have _ 
roundly denied the validity of your interpretation of this intuition.” 
“ Has not Bergson conclusively shown that their attitude is untenable?” 
“That is a matter of opinion. But does M. Bergson regard élan vital 
as a concept of science? I had thought that his contention is that 
science is quite incapable of revealing this vital impulsion’.” “Be that 
as it may, at all events modern psychology as a science is not so narrowly 
pedantic as to disregard such facts as these. And all progressive dis- 
cussion of instinct defines it in terms of mental activity, impulse, and 
driving force.” 

“Do you speak of “progressive discussion’ in England, or in America, 
or elsewhere?” “No doubt there is in the United States a school of 
behaviourists, so called, —I half suspect you are an alien member of the 
school—whose aim apparently is to deal with psychology irrespective of 
consciousness.” “What do you suppose they here mean by conscious- 
ness?” “That which plays the part of the Prince in the psychological 
play—the activity of mind as an agent.” “I think you are right. They 
follow the léad of Wm James in his answer to the question: Does 


1 Of. Creative Hvolution, Eng. Trans. 171. 
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consciousness exist? Most of them say that it exists as a function but not 
as an agent; and not only they but, if I mistake not, the majority of . 
American psychologists.” “I really fail to see the bearing of all this. 
Are we not wandering from the main issue?” “And that is—?” “Well, 
I am still perplexed as to what may be your philosophical aim, if you 
have one.” “Here as elsewhere, and perchance more fully in a forth- 
coming work, to revert to the teaching of Spinoza, and to restate it in 
modernised form. One corollary of his doctrine is that there is no inter- 
action between instinctive behaviour, as a mode within the attribute of 
‘extension’ and instinctive enjoyment, as a mode within the attribute 
of ‘thought’ or of consciousness.” “Thus does he, and do you, leave 
the driving power behind what, you are pleased to name instinct, and 
behind every act properly so called wholly inexplicable.” “Had not 
Spinoza something to say about God?” 


(Manuscript received 26 January 1921.) 
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J. Tue CONDITIONS or SEARCH FOR A Faticur TEST. 


Tue conditions of experimentation with the purpose of finding a fatigue 
test are two: 

(a) that we know what we mean by fatigue; 

(b) that we have some method other than the use of a suggested 
fatigue test by which we can know that different degrees of 
fatigue are present at certain different times. : 

(a) That the first of these conditions is necessary is self-evident: it 
is obviously absurd to set about finding a test of an undefined entity. 

Strictly, however, it would be sufficient if we knew that certain . 
different degrees of fatigue were present at certain different times 
(without knowing the nature of fatigue); but it is in fact impossible to 
know this so long as the nature of fatigue is unknown. Nevertheless, 
it is not necessary that our knowledge of the nature of fatigue be 
exhaustive; incomplete knowledge, of a particular kind, about fatigue 
would be sufficient to render the search for a fatigue test reasonable. 
This knowledge would need to be of the form: fatigue, though not known 
exhaustively, has a specified characteristic expression. It would be 
necessary to-possess this as the minimum of knowledge before we could 
know in what degree, if any, fatigue were present at certain times. 

(b) If it be not known before the application of a proposed fatigue test 
in what degree fatigue is present, the result obtained from its application 
will be destitute of significance. The results of any proposed fatigue test, 
in so far as it is a fatigue test, must correspond exactly with the presence 
of different degrees of fatigue; and the determination of such corre- 
spondence requires a knowledge of two series, namely, on the one hand, 
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a series consisting of results obtained from the application of the test 
‘at different times, and on the other hand, a series consisting of the different 
degrees of fatigue present when these results were obtained. The 
knowledge of this second series must be obtained by some other means 
than by the proposed test; otherwise we should have only one series. 
f Suppose that we obtained from the application of the skin-reaction 
` test! results of the following kind: that the appearance-time of the streak 
after one hour’s muscular work is seven-eighths of the appearance-time 
before beginning work; that after two hours’ muscular work it is seven- ` 
eighths of what it was after one; that after three hours’ muscular work 
it is seven-eighths of what it was after two, and so on; and that pauses of 
certain lengths and at certain times increase the appearance-time by , 
certain definite amounts. What would follow? It would certainly not 
follow that we had a fatigue test unless we already knew that fatigue after 
one hour’s work is greater than before work, that after two hours’ work 
it is greater than after one, and so on; and that pauses of certain lengths 
removed definite amounts of it. If we did not have this knowledge, we 
should need, after obtaining these results, to discover their significance; 
and, of course, it might then be proved that they indicated the course of 
fatigue—that the test was a fatigue test. To prove this, however, it 
would be necessary to know the degree of fatigue present at any time the 
test was applied. 

Or suppose that some mental task were suggested as a fatigue test. 
A possible procedure would then be to apply this test to a number of 
workers at different periods of the day—for convenience, let us say, at 
10 a.m. and at 5 p.m. ‘Suppose that 60 per cent. of the subjects were to 
give a poorer result at 5 p.m. than at 10 a.m., and that the remaining 
40 per cent. gave the better result in the afternoon. The experimenter 
would almost certainly conclude that this mental task is not a test of 
. fatigue. But only if he knew that every one of his subjects was more 
fatigued at 5 p.m. than at 10 a.m., would this be a justifiable conclusion. 
The chances are considerable that the conclusion would be drawn in the 
absence of this knowledge, as the degree of fatigue present at any time is 
frequently assumed. ‘Inconsistency of results,’ whether obtained from 
the same or different persons, cannot be used to prove that the method ° 
of getting them is, or is not, a test of fatigue, unless it is known that 


1 Ifa blunt point be drawn across the skin surface, with moderate pressure, a whitish 
streak appears in a few seconds, which maintains a constant whiteness for a short time 
and then gradually disappears. Prof. A. H. Ryan, formerly of Tufts Medical School, Boston, 
has recently attempted to determine whether the duration of this ‘skin-reaction’ shows 
characteristic variations with fatigue. 
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different results are obtained when the same degree of fatigue is present, 
or the same results when different degrees of fatigue are present. 

It is now necessary to consider how far the above conditions of 
experimentation for the finding of a fatigue test are realisable. | 


IJ. THE EXTENT TO WHIOH THESE CONDITIONS OAN BE REALISED. 


(1) In the present state of scientific knowledge, two definitions of 
the intrinsic nature of fatigue may be offered. When organic matter is 
‘continuously’ active, energy is transformed into heat and mechanical 
work, and there tend to accumulate chemical products of the activity, 
of the character of organic poisons. The nature of fatigue may be 
specified by reference to either of these two facts. 

(a) Fatigue may be defined as that condition in which a certain 
percentage of available organic energy has been transformed into heat 
or work (the more energy transformed after this point has been reached, 
the greater the fatigue). 

Determination of the percentage of energy to be transformed before 
the fatigue condition is reached would be guided by common usage of 
the term fatigue. Once this percentage had been determined, the 
defiziition would yield an adequate experimental situation. Calorimetry 
would show when different percentages of energy had been transformed, 
and consequently when different degrees of fatigue, according to the 
definition, were present. It would then be possible to search for some 
unique characteristic of the fatigue condition, and the method of showing 
the presence or absence of this characteristic at any time would be a 
fatigue test., l 

While adequate for the purpose of fatigue test experimentation, this 
definition does not conform to current scientific opinion concerning the 
essential feature of fatigue. The current view stresses the accumulation 
of organic poisons in the active organ. It is based chiefly upon the results 
of experiments with muscle and nerve-muscle preparation, and is in 
accord with certain of the facts brought to light by these experiments. 
We thus come to the second definition. 

(b) Fatigue may be defined as that condition in which certain 
chemical products of activity, of the nature of organic poisons, have 
accumulated in the organ that has been active; ‘different degrees of 
fatigue’ meaning ‘different amounts of these activity products.’ As it 
is known what some at least of these products are in active muscle, it 
might seem that this definition would be satisfactory; but this is not the 
case. 

J. of Psych. x1, 3 


34 Is a Fatigue Test Possible? 


When stimuli are repeatedly applied to nerves, a condition soon 
occurs at the synapses (at least) that renders the passage of the impulse 
more difficult. The nature of this blocking is at present speculative; it 
certainly is not known to result from the accumulation of metabolites. 
The synapse blocking is nevertheless considered most definitely to be 
a part of fatigue. Consequently, it is impossible at present to define 
fatigue by reference to the accumulation of metabolites alone ; the definition 
adopted must refer both to these and to the phenomena of ‘blocking.’ 

The question that now arises is: can we (independently of a fatigue 
test) determine the degree of fatigue present at different times when such 
a definition is accepted? 

It is clear that fatigue in the present sense cannot be directly observed. 
There is, therefore, only one method by which its presence and its degree 
at any time can be known, namely, deduction from something else that 
is observed. Hence, everything depends, so far as our present purpose 
is concerned, upon whether or not there can be found some phenomenon 
from which this deduction can be made; and this resolves itself into the 
possibility of finding some characteristic expression of fatigue. If such an 
expression cannot be found, fatigue test experimentation with nee to 
the intact organism has no sufficiently definite problem. 

(2) The acceptance of a characteristic expression of fatigue in the 
intact organism is included in that general definition of fatigue most 
usually adopted at the present time; according to which fatigue is a 
condition caused by work, in which the capacity for work is diminished. The 
characteristic expression of fatigue here accepted, and explicitly stated 
to be such in certain forms of the definition, is a diminished capacity for 
work. We have now to consider whether this is adequate for our purpose. 

As usually conceived, the general definition just stated requires more 
precision in certain minor particulars than occurs in this statement of it; 
and in introducing this, we are clearing the ground for a discussion of the 
question just raised. Two points arise concerning the term work:— 

(a) The definition might be taken to mean that play, as distinct from 
work, could not produce fatigue. Such a conclusion would probably be 
denied by most of those who accepi the definition: if capacity for work 
can be diminished by work, it seems certain that it can also be diminished 
by play. In any case, it is often difficult to determine whether a particular 
activity is play or work. It may be work in respect of the fact that it 
yields remuneration, and play so far as the performers attitude is 
concerned. This ambiguity in the definition does not occur when the 
term activity is substituted for the term work, 
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(b) The definition`does not specify the kind of work for which 
capacity is diminished in fatigue. It could be taken to mean either that 
capacity for every kind of work is diminished, or that capacity for the 
particular kind of work that caused it is diminished. This ambiguity 
is removed in that statement of the definition which explicitly limits the 
lowered capacity to the performance of the activity which caused it. And 
this keeps the definition within the body of known fact. It prevents any 
premature conclusion as to whether fatigue is general or specific since 
in both cases it would, according to current conceptions, diminish the 
capacity for performing the activity which caused it. e 
_ (c) A statement of the ‘diminished capacity’ definition of fatigue 
which would remove the above ambiguities would be as follows: fatigue 
is a condition caused by activity, in which the capacity for repeating the 
activity that caused +t is diminished. 

(3) (a) The serious difficulty in the ‘diminished capacity’ definition. 
of fatigue now comes to light. When an attempt is made to determine 
(independently of a fatigue test) in what degree fatigue is present at any 
time, so that it can be decided whether a proposed fatigue test is a 
diagnostic instrument or not, it becomes clear that the expression of 
fatigue indicated in the definition ts not adequate for our purpose. The 
meaning of ‘diminished capacity’ is not self-evident, though from such 
- astatement as fatigue is shown and measurable by itt, there seems to be 
a general opinion that it is. Various statements in fatigue literature 
suggest that ‘diminished capacity’ can be observed directly, and as easily 
as the shape of a man’s nose. But if any degree of capacity, small or 
great,.can ever be detected, it is not by directly observing it but by 
observing something else which is a mark for it—from which it can be 
inferred. The diminished capacity said to be characteristic of fatigue 
(in such a statement, for instance, as fatigue is ‘shown by’ it) can only 
be discovered by discovering some way in which it expresses itself. If 
diminished capacity is the most characteristic ‘expression’ of fatigue we 
know of, then, since it cannot be itself directly óbserved, we must discover 
some characteristic way in. which 1¢ expresses tself before fatigue test 
experimentation becomes justifiable. 

. Briefly, the position is this. Since fatigue, in the present sense, cannot 
be directly observed, we require (before fatigue test experimentation 
begins) something observable (an expression of fatigue) from which its 


1 "Real or objective fatigue is shown and is measurable by the diminished capacity for 
performing the act that caused it.” Memo. 7, Health of Munitions Workers Committee, 
“Industrial Fatigue and ita Causes,” p. 5. Cd. 8213. 1916. 
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presence can be inferred. The accepted ‘expression’ (diminished capacity) 
is itself not directly observable; and, consequently, we require an 
observable expression of this ‘expression’ of fatigue, from which the 
presence of diminished capacity (and hence of fatigue) may be inferred. 

Now, if diminished capacity is an ‘expression’ of fatigue, any 
observable expression of diminished capacity can be considered simply 
as an expression of fatigue. We may therefore speak as though any 
expression of diminished capacity due to prior activity were an expression 
of fatigue. 

(b) It is perhaps most natural to assume that ‘a condition of dimin- 
ished capacity’ is a condition in which output ts relatively poor in quantity 
or quality, or both; a definition which may be taken to cover the results of 
special performance tests as well as industrial output. What is meant by 
relatively poor output is, or can be made, perfectly clear; and +f such 
output is a constant characteristic of a condition of diminished capacity, 
and sf diminished capacity is a characteristic ‘expression’ of fatigue, we 
have all that is required for our purpose in searching for a fatigue test. 
Assuming that these hypothetical propositions are true, what we need to 
do is to find some test which yields one type of result when output is 
poor and another type when output is good, and other but consistent 
results with intermediate degrees of excellence of output. 

(c) The supposition that relatively poor output is a characteristic 
expression of diminished capacity has to meet considerable difficulty. It 
leads us to assert the absence of fatigue in certain cases when, in common 
belief, it is most certainly present, and to deny its absence in other cases, 
when, in common belief, it is most certainly not present. If these common 
beliefs are accepted, it must be admitted that fatigue is sometimes 
present when output is relatively good and sometimes absent when 
output is relatively bad; and this admission does not agree with the 
proposed characteristic expression of diminished capacity. Therefore, 
either that expression or these common beliefs about the presence and 
absence of fatigue at certain times must be given up. While these common 
beliefs make use of a nebulous conception of fatigue, various considera- 
tions suggest that some modification of the above characteristic expression 
of diminished capacity is necessary. These considerations may be 
grouped under two heads. 

(i) Within certain limits, output ts a function of the intensity of the 
stimulus to activity. 

This law, called by Dodge “the first law of relative fatigue!,” may 


1 R. Dodge, “The Laws of Relative Fatigue,” Psychol. Rev. 1917, xxxrv. 102. 
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be illustrated from the results of experiments with nerve-muscle prepara- 
tion. When a stimulus of weak intensity is applied to such a preparation, 
the muscle contracts and continues to contract for.a time with repetition 
of the stimulus, the excursions presently becoming smaller. Immediately 
after it has ceased to respond to this stimulus, it will respond with further 
contractions to stronger stimuli. Moreover, before the point has been 
reached when the weak stimulus is no longer adequate to evoke a 
contraction, a stronger stimulus will, within limits, increase the extent 
of the contractions. l , 

A similar phenomenon occurs with regard to the organism as a . 
whole and with respect to those stimuli commonly called incentives. 
The relatively small late-afternoon output of an industrial worker may 
suddenly become large as a consequence of an appeal to any one or several 
of a number of ‘motives’—to fear, ambition, or patriotism. His relatively 
large output between 10 a.m. and 12 a.m. may suddenly become small 
if he be told that his employer is treating him unfairly, profiteering 
generally, or preparing to cut piece rates. The whole question of systems 
of wages, so far as they are incentives to work, is here relevant. The 
phenomena of spurts manifested in continuous work possibly arise from 
variations in the intensity of incentives from one moment to another, 
especially if variations in spontaneous inéerest are included, as they should 
be, among incentives to work}. 

(ii) Within certain limits, the character of output depends upon the 
intensity of stimuli to other kinds of activity than that which produces it. 

'  Tustrations of this fact can be found in the results of experiments 
upon ‘competing’ systems of refiex arcs; but it will probably suffice if 
there are noted here certain experiences of a well-known character. 

Even with a superabundance of ‘capacity,’ it is often difficult to 
concentrate attention upon some particular work, and at such times 


1 It needs to be emphasized that the operation of mental stimuli is often extremely 
subtle. The following statement by R. A. Spaeth is of some interest here. Speaking of 
ergographic work, he says: “Jf a man has been raising five or eight pounds for some time, 
he reaches a point where he can’t work any longer, but if we remove a pound, the individual 
finds he can go on. We also find, that when certain individuals are told, ‘We are now re- 
moving a pound,’ but actually we add a pound instead of taking one off, the individual 
starts merrily on and proceeds to work... .The thing I want to bring out is that the sug- 
gestion of work and the idea that one is capable of work plays a large part in actual per- 
formance, The reverse ia quite true as demonstrated by the fact that if I tell the individual 
that I have added a weight and really remove one, he says he cannot go any further... . We 
have repeatedly carried out this experiment by way of demonstrating that the working 
capacity is not a fixed base line.” Industrial Education, p. 204. (The Society of Industrial 
Engineers, New York, 1920.) 
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output is relatively poor compared with other times when concentration 
of attention is easy. Irrelevant matters come into the mind, causing 
distraction; and the occurrence of such distraction is at the expense of 
both the quantity and the quality of output. Itis simply contrary to facts 
to say that the only time that such distractions occur is when we are 
fatigued—when ‘capacity is diminished.’ While they do occur at such 
times, they occur also, almost universally, at the beginning of a period of 
work; and their gradual elimination seems what in part is meant by 
“warming up,’ though doubtless this has a more striotly physiological 
reference also. To adjust the organism to the task of concentrating . 
attention and activity upon certain ‘work’ for several hours, necessitates 
the inhibition of associations which recent experience has created and 
which involve tendencies to action different from those involved in the 
particular work. The interference thus occasioned between competing 
systems may render output relatively poor, and such output may occur 
at any time as a result of such interference. Probably the feelings of 
weariness, with their positive tendency to cause a general relaxation of 
effort, are important here; but by no means these only. 
The individual normally experiences impulses of a more or less 
instinctive nature: and the interference of these with work stimuli will 
cause output to deteriorate. Up to a certain point, suppressing impulses 
renders them more insistent. In modern industrial conditions, the 
worker stands in an environment highly artificial; and after tending a 
machine requiring constant attention for hours together, he will feel an 
ever-growing desire to go somewhere and to talk to his fellows. When 
such desires are strong, they distract’ attention from work and lower 
output. The point is, briefly, that such interferences may and sometimes 
do occur when, according to-common belief, fatigue is not present. We 
know broadly the effects of ‘competing stimuli,’ and this enables us to 
say with certainty that relatively poor output is not universally the 
expression of diminished capacity. It may be due in a specific case to 
the occurrence of a strong stimulus to a rival form of activity; and such 
a stimulus may arise from within the organism—it may be an ‘impulse.’ 
(ii) Since, then, output is relative both to its own stimulus and to 
that of activity incompatible with it, there cannot be an exact correlation 
between the condition of the organism and the character of output—such 
as would enable us to say that one particular type of output universally 
indicates one condition of the organism. The incentives to work and the 
general organic condition of the worker vary independently of each other: 
the greatest incentive may be experienced when the organism is least 
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vigorous, and the least incentive when it is most vigorous; and the 
greatest incentive acting upon diminished capacity may yield an output 
equal to or better than a very small incentive acting upon great capacity t. 
Output, in such a case as the former, would not show fatigue, although 
fatigue would be present; and, on the other hand, in the absence of 
fatigue output may be relatively poor because the incentives to some 
activity incompatible with that required for its production are very 
strong. i i 

(d) The statement that the condition of diminished capacity expresses 
itself in relatively poor output must therefore be altered by substituting 
tends to express for expresses itself. This will mean that it expresses itself 
in this way én the absence of interfering factors. 

But a further alteration, indicating ‘that there is a tendency for 
diminution in capacity and poorness of output to vary directly, must also 
be made. This is necessary, first, because it is in accord with the results 
of physiological experiments on fatigue, and, secondly, because we must 
know that different degrees of fatigue are present at certain times before 
a fatigue test can be established. We shall then have to say: dimintshed 
capacity is a condition which tends to express itself in relatively poor 
output, the degree of poorness tending to vary directly with diminution 
in capacity. So far as fatigue is concerned, it would be necessary to show 
in any case that diminished capacity was due to prior activity. ` 

(4) Having seen how the commonly accepted expression of diminished. 
capacity must be modified if from its presence diminished capacity may 
be inferred, we must consider one other fundamental question. Is ù 
justifiable to accept diminished capacity as a characteristic expression of 
fatigue? So far an affirmative answer to this question has been assumed. 

There seems no ground for questioning this procedure so long as 
attention is confined to fatigue in the relatively isolated muscle. A 
characteristic feature of fatigue in muscle or nerve-muscle preparation 
is the gradual deterioration of muscle output. A broadly similar result 
is obtained from ergographic work with a relatively isolated group of 
muscles, with regard to which, it may be supposed, there occurs a gradual 
accumulation of metabolites and some blocking of.impulse:paths. In 
such cases as these, in which interfering factors can be largely or altogether 
controlled, diminished capacity (as inferred from its expression) appears 
to be a constant ‘expression’ of fatigue. The acceptance of diminished 


1 The case in which excelldnt output is obtained in ‘serious fatigue’ should also be 
mentioned—whether this be due to the ‘failure of higher control’ or to other causes. Cf. 
C. S. Myers, Mind and Work, 1921, 46. . 
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capacity as a characteristic ‘expression’ of fatigue in the intact organism 
is an inference from these phenomena. We are unable to say if it is 
altogether justifiable; but it seems reasonable, provided ss expression 
be modified to allow for interfering factors in the manner already oùt- 
lined. 

It will be observed that no attempt has been inade to define the 
intrinsic nature of diminished capacity. The situation is such that no 


‘definition of this term is required. In fact, since (1) diminished capacity 


is itself not directly observable, since (2) it ‘expresses’ something else 
(fatigue) also not directly observable, and since (3) in the absence of 
interfering factors it is itself expressed by something that ¢ directly 
observable, it may be altogether eliminated from fatigue discussion which 


‘can proceed just as well in terms of fatigue and output. It would be an 


aid to clarity of thought if this were done, as, in its present status, 
‘diminished capacity’ is nothing more than an algebraical symbol, and 
may conceal ambiguity or carry unjustified conclusions. 

The definition of fatigue would then be as follows: Fatigue ts a 
condition (partly? specifiable by reference to accumulation of metabolites 
and blocking in impulse paths) caused by activity, in which the output 
produced by that activity tends to be relatively poor ; and the degree of Satique 
tends to vary directly with poorness of output. 

(5) The experimental situation that now results is far from ideal; 
but it is possible. We do not know of any absolute constant characteristic 
expression of fatigue: the most constant expression we know of is evoked 
sometimes by conditions in which fatigue is not present, while at other 
times certain factors interfere with its occurrence and thus mask e 
presence of fatigue. 

The possibility of finding a Gipi test thus depends upon the 
possibility of eliminating or of determining the precise effects of all 
interfering factors (among which are included factors tending to produce 
the accepted characteristic expression of fatigue in the absence of the 
fatigued condition). Among these factors are (a) incitement, (b) practice, 
(c) spurts, (d) illness, (e) diurnal rhythm, (f ) incentives to a given kind of 
activity, and (g) competing incentives. It seems possible to control the 
first five of these, but impossible to control the two last. Whether it is 
possible to determine the precise effects upon output of ineliminable inter- 
fering factors, is a highly problematical question. The mere discovery that 


1 A considerable step forward would be made by the‘exaot determination of the in- 
trinsic nature of fatigue. “Fatigue is undefined as a physiological entity” (C. K. Drinker, 
J. of Industr. Hyg. 1920, 1. 114-115). It is undefined, intrinsically, in any terms. 
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any factor influences output is very important here; and the elimination 
or determination of the precise effects of each such factor is in itself 
a considerable experimental problem. This work, however, must precede 
the application of proposed fatigue tests: that is, the first requirement 18 a 
technique for determining independently of a proposed test in what degree 
fatigue 18 present at certain times. For the carrying out of this work, the t 
interfering factors must be under the control of the experimenter, and 
this condition cannot generally be realised in industry. Once this work 
has been done, the next question concerns the actual fatigue tests to be 
used. 


III. Provosep FATIGUE TESTS. 


(1) From the points of view of the criticisms which may be urged 
against them, and the technique required for their application, proposed 
fatigue tests may be conveniently classified under two main heads— 
performance tests and non-performance tests. 

A performance test may be defined as one that requires a subject to 
do something, the character of what is done being regarded as a possible 
indicator of fatigue. Thus, an ergographic test is a performance test. . 
A non-performance test is one that is directed to the measurement of 
certain non-voluntary phenomena, the character of which is regarded as 
a possible indicator of fatigue. Thus, the measurement of blood-pressure 
is @ non-performance test. 

Most proposed tests of fatigue are performance tests. 

(2) Performance tests may be classified, first, as workshop tests and 
laboratory tests. 

There is one workshop performance test, namely the character 
(quantity and quality) of industrial output. 

Of laboratory performance tests there is an indefinite number, and 
these may be classified in various ways. Perhaps the most convenient, 
if rough, method of classification is by reference to that part of the 
organism whose performance they seem specially designed to measure. 
By this method we first have (a) muscular tests, and (b) mental tests. 
These may be again subdivided as follows: 

(a) Muscular tests: 

(i) Musoular strength tests (including endurance tests); e.g., 
dynamometer tests, ergograph tests, tapping; 

(ii) Muscular precision tests, e.g., the steadiness test, ‘pursuit 
pendulum?,’ dart-throwing; 


1 See W. R. Miles, Psychol. Rev, 1920, xxvn. 361-378. 
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(iii) Muscular rapidity tests, e.g., tapping. 
(b) . Mental tests: i 
(i) Algometer tests; 
(i) Tests of sensory acuity ; 
(iii) Tests of immediate memory; 
(iv) Tests of attention; 
(v) Tests of apprehension; 
(vi) Tests of judgment and reasoning. ; 
In addition, there is one test, at least, which does not readily fall 
under any of these heads, namely, the reaction-teme test. 
An indefinite number of tests may be devised under each of the above 
sub-headings. 
(3) Proposed non-performance tests of fatigue may also- be classified 
as workshop and laboratory tests. . 
The only possible workshop non-performance tests are two, industrial 
accidents and consumption of power. Industrial absenteeism, sickness and 
labour turnover have also been suggested as possible tests; but while 
these phenomena are almost certainly influenced by fatigue, the other 
factors which may influence them are so many and potent that it is 
impossible to consider them seriously as tests. 
The number of proposed laboratory non-performance tests is small. 
The chief that have been suggested are the following eight: 


(a) Variations in blood-pressure; > 
(b) » » the pulse; 
A s „ the ‘skin-reaction’t; 
(@) » physiological reflexes; 
(e) 3s »  psycho-galvanic reactions; 
(f ) ». » excretions; l 


(9) » » musole-tonus; 
(h) Calorimetry. 

(4) The question now to be considered is whether some of these tests 
are more promising than others. 

(a) Performance tests. Certain general considerations necessitate the 
surrender of all performance tests as possible tests of fatigue. They 
are not, as a rule, convenient tests; and none of them can yield results 
that do not require interpretation and correction for interfering factors. 
This may be made clear briefly. 

All performance tests are affected by the factors already shown to 
interfere with the accepted characteristic expression of fatigue. So far 


1 Bee footnote, p. 32. 
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as thebe tests are concerned, therefore, these factors are interfering 
factors, whose influence must be eliminated before a result can indicate 
fatigue unambiguously. Such an elimination seems possible, though 
difficult, when the performance test is continuous over a long period, 
or even if, in itself occupying a short period, it can be given to groups 
or individuals many times; but it is possible neither to eliminate all these 
factors nor to determine their influence at any one application of the test, 
and especially at its first application. A convenient and rapid test (and 
the idea of a test includes rapidity) would be one which need be applied 
to an individual or a group on a few occasions only in order to indicate 
the degree of fatigue present. But it takes time to eliminate the influence 
of practice or warming up or spurts; and it is impossible to determine the 
effects of fluctuations in incentives to activity, which may altogether 
mask the presence of fatigue, in a period of short duration—if indeed, 
it is possible in such a period to know that they occur. Spontaneous 
fluctuations in interest, for instance, or in the desire’ to do one’s best, 
to mention no other factors, are entirely outside the control of the 
experimenter and most largely remain outside his knowledge: the most 
that can be hoped is that their influence may be isolated in the results 
of performance tests carried out for a long period. But this means that 
such tests cannot be rapid tests. This conclusion gains confirmation 
from what is commonly called the ‘inconsistency’ of the experimental 
results obtained from the application of performance tests. 

Performance tests, therefore, must be altogether given up if experi- 
mentation with them is undertaken in the hope of finding among them 
a rapid and convenient fatigue test. If used for other purposes, however, 
` they may yield valuable results. For it is only by means of performances 
that it can be known, in the first instance, in what degree, if any, 
fatigue is present at certain times. Hence, experimental work with non- 
performance tests must be combined with a consideration of performance 
results (in order that the worth of the non-performance tests may be 
rightly judged). For this purpose almost any kind of performance should 
be valuable. In practice, the reliability of a proposed non-performance 
test would need to be tested by reference to the results of various types 
of performance. 

(b) -Non-performance tests. Certain of those factors previously 
designated tnterfering factors in the case of performance ‘tests are not 
interfering factors in the case of non-pérformance tests. The results of 
a non~performance test are practically unaffected by practice, for instance. 
It might therefore seem that there is considerable probability of obtaining 
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a rapid and convenient fatigue test of a non-performance type. Two . 
points, however, should be noted. 

First, there might in any case be no rapid and convenient fatigue 
test, because no uniquely characteristic mark of the fatigued condition 
might be brought to light by any non-performance test. 

Secondly, it is a mistake to suppose that the results of non-per- 
formance tests are unaffected by factors other than fatigue. Sickness 
may interfere with the result of a non-performance test just as much as 
with the result of a performance test. Accidents may be caused by factors 
among which fatigue has no place. All circulatory tests (the first three 
of the laboratory non-performance tests) are directly influenced by 
emotions, and it is impossible for the experimenter to control these, or 
to eliminate their influence except in results covering long periods; which 
means that circulatory tests cannot be rapid tests unless we possess also 
a rapid test of the presence of emotions, and a knowledge of their 
circulatory effects which could then (theoretically) be allowed for. Again, 
although experimentation with psycho-galvanic reactions is initsinfancy, 
it shows that ‘emotive reactions’ are influenced by other factors in 
addition to fatigue, if fatigue has a characteristic effect upon them. 

Concerning the other proposed non-performance tests, all that need 
be said here is that such facts as are known concerning the nature of 
excretions and calorimetry suggest that these will yield no test of fatigue; 
that at present there is no satisfactory method of measuring muscle 
tonus; and that the possibilities of physiological reflexes as a test are 
not clear. 

(5) It is worth noting that the mere demonstration of the presence 
of fatigue at a given time has no practical significance whatever. 
The practical question asks at what point fatigue becomes inimical to 
efficiency and to health. Consequently, if a test is to be valuable practi- 
cally, it must be capable of discriminating nicely between degrees of 
fatigue. When such a test is obtained, extensive inquiries would need 
to be undertaken to determine the relation between these different 
degrees of fatigue, on the one hand, and efficiency and health, on the 
other hand. It might then be possible to say, first, that such and such 
a degree of fatigue (or a greater degree) is bad; and, secondly, that we 
have a means of knowing when any degree of fatigus inimical to health 
or efficiency is present. If we cannot finally. make such statements, our 
fatigue tests will have no practical value whatever. 
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IV. CONOLUSIONS AND SUGGESTIONS. 


(1) An essential pre-condition of experimentation designed to obtain 
a fatigue test is the knowledge that different degrees of fatigue are 
present at certain times. This knowledge can probably be obtained ¢f it 
be accepted that fatigue tends to express itself in relatively poor output. 
It would then be necessary to develop a technique such that by it either 
(a) factors which interfere with this characteristic expression of fatigue 
can be eliminated, or (b) the presence of interfering factors can be known 
and their effects upon output precisely determined. 

If this technique could be obtained we should possess in + a fatigue 
test}, that is, a method by which it could be shown in what degree, if any, 
fatigue was present at given times, but we should not have a rapid and 
convenient fatigue test. 

(2) Given any method by which we can determine in what degree, 
if any, fatigue is present at certain times, it is justifiable to experiment 
with the object of finding a rapid and convenient fatigue test. We should 
proceed largely by the method of trial and error, our object being to find 
some test that would rapidly yield at any time a characteristic result if 
a given degree of fatigue were present. The only suggested tests that 
could possibly yield such a result are non-performance tests; and 
consequently experiment aiming to discover a rapid test of fatigue must 
work with such tests. If such a test were found, the degree of fatigue 
present at any time could be determined without a lengthy and difficult 
analysis of output figures. 

(3) In view of the foregoing E E it is recommended that 
the whole fatigue test problem -be stated in a form the nature of which 
may be indicated by the following suggestions: 

(a) That the term fatigue be absolutely banished from precise 
scientific discussion, and consequently that attempts to obtain a fangne 
test be abandoned. 

(b) That the problem to be investigated be defined as the determina- 
tion of the effects of different kinds and amounts of work (activity) upon 
mental and physiological functions: that is, that the kind and amount of 


1 This is only true on the assumption, stated under I. (4), that diminished capacity 

` (expressed in relatively poor output) is a characteristic expression of fatigue. Without 

this assumption we are left with only one series—that constituted by output of different 

degrees of excellence. It is only by assuming that such a series runs parallel with fatigue 
that we obtain the two series, a knowledge of which was stated in 1. (b) to be essential. 
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work be correlated directly with changes in psycho-physiological functions, 
and not (as at present) indirectly by means of ‘fatigue.’ The various 
proposed fatigue ‘tests’ would then be used to determine effects of 
acttoty and not the presence or absence of fatigue. Thus stated, ‘fatigue 
investigation’ seems to offer a fertile field for scientific work. 

(c) That, so far as practical purposes are concerned, attention should 
be concentrated on methods, such &s motion study, by which the amount 
of work required for a given quantity of output can be decreased. 


A PRELIMINARY STUDY OF THE REPRODUCTION 
OF HAND MOVEMENTS. 


By C. RODRIGO LAVÍN. 
(From the Cambridge Psychological Laboratory.) 


1. The Problem (p. 47). 

2. Apparatus (p. 47). 

3. Method (p. 48). 

4. Results (p. 49). 

5. General Suggestions (p. 51). 


§ 1. THE PROBLEM. 


Tux general purpose of the ‘experiments, the results of which will here 
be briefly discussed, was to determine the most favourable conditions 
for the learning and reproduction of hand movements. The practical 
bearing of this problem upon various educational and industrial questions 
is obvious, while it also raises interesting theoretical points, such as the 
relation between visual and motor perception of space, or between 
visual and motor imagery. 

Six subjects were employed, five men and one woman, all of whom 
were of adult age. Hach subject executed the prescribed movement in 
a manner which will be described later, and after a lapse of five minutes 
he attempted his reproduction of the movement. This was the procedure 
adopted at the first sitting. In subsequent sittings, if further practice 
in the execution of the movements was required, the same course was 
adopted. The total time occupied at any given sitting was not more 
than one hour, this limit being imposed so as to avoid fatigue effects. 

I wish at the outset to thank Mr F. C. Bartlett, who proposed the 
subject of this investigation and helped to prepare this paper for 
publication. l 

§ 2. APPARATUS. 


The apparatus used consisted of a metal sheet 47cm. x 39cm. 
divided into 20 74 cm. squares, the sides of these squares being made 
by lines of sealing-wax let into the metal sheet, and level with its 
surface. These sealing-wax boundaries were broken at the corners of 
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the squares, so that no portion of the metal sheet was completely 
isolated. The whole sheet was placed in circuit with a metal pointer, 
a steel pen, and two electric time signals, and the latter were made to 
register, in the usual way, upon a travelling paper surface, below a 
Jacquet chronometer. Simple curved patterns were cut out of sheets 
of thin wood, which were then placed over the metal background. The 
subject traced the pattern with the metal pointer, following the path 
cut in the wooden model. The model was then removed, and after the 
prescribed interval, the subject attempted, with the steel pen, to re- 
produce the movement on the same metal background. A copy was 
taken on tracing paper of his attempt, the whole sponged off, and the 
process repeated. The passing of the pointer or pen over a line of 
sealing-wax caused a break in the current flowing through the time- 
signal, and thus the total time occupied by a complete execution or 
reproduction could be readily computed, and also the time taken by 
various sections of the movement. 


§ 3. Merno. 


The general plan was to vary, one at a time, different specified con- 
ditions of learning and of reproduction. Thus the following conditions 
were imposed: 


Learning Reproduction 
L. hand 
or eyes closed (aa saen L, hand R. hand 
R. hand eyes open » ” 
R. or | setae: {exes open | ù ss 
L. hand} eyes o. osed 3 ” 


Again the subject learned by watching the experimenter perform the 
movement, his reproductions being effected:in the various modes 
specified above. Or in some cases the effect of previous practice was 
observed by instructing the subject to draw any meaningless pattern 
_ he pleased. Some attempt also was made to study the effect of eye 
movement, but this was not very successful, and will not be further 
discussed. In every case a reproduction was attempted after each 
practice movement. 
. The general procedure was as follows:—- 

(a) the subject executed the movement by the help of the pattern- 
board, being allowed always to do so at his own rate of speed; ~ 

(b) an interval of five minutes was imposed, this interval being filled 
by some other task, or by conversation; 

(c) the subject attempted his reproduction in the prescribed manner. 
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Five separate executions and reproductions completed a single sitting, 
and the sittings were continued with each subject for each pattern 
employed until the reproduction was accurate. The total number of 
sittings required by different subjects varied considerably. 


~ $ 4. RESULTS. 


No attempt will be made to discuss exhaustively the results obtained. 
It is recognised that further subjects and more experimentation are 
needed. A number of the conclusions suggested however seem to be of 
general interest, and these will be briefly indicated: 

(i) In the early stages of practice all of the subjects attended to the 
form of a movement rather than to its extent. Thus one who, after a 
series of 15 trials, each trial followed by a reproduction, was asked if 
he clearly recalled the drawing, replied “I know its form well enough, 
but not its size.” The inability to remember extent during the early 
stages of a reproduced movement is most marked of all, when the first 
execution is made with the ‘eyes closed. There seems to be no doubt 
that the normal mode of acquisition of a new ‘meaningless’ hand move- 
ment is first to learn the form, and only afterwards the size. Satisfaction 
on the part of the subject with his reproduction came only when the 
size was being learned; and it was often noticeable that, although the 
subject was very dissatisfied with his attempt, his reproduction as 
regards the details of form was fairly accurate. ) 

(ii) The points of moyement most speedily and accurately. learned 
weré the beginning and end (as in the case of a series of nonsense 
syllables), and wherever sharp changes of direction occurred. 

(iii) If the eyes were closed during learning, or reproduction, or 
both, the acquisition of the movement was retarded. In particular, 
subjects who reproduced with closed eyes very readily interchanged 
the dimensions of two curves in sequence, or the directions of sym- 
metrical curves. These errors were especially liable to occur at the 
beginning of the movement. 

(iv) Different forms of hand movement were very readily coalesced, 
or ‘condensed.’ Thus when a subject had been practised on a certain 
movement, and was then set to reproduce a different one, the result 
was invariably at.first a combination of the two. Again when a subject, 
practised in a certain form of movement, was told to draw haphazard 
meaningless patterns differing from one another as widely as possible, 
it was astonishing to observe the general likeness of his attempts to the 
practised movement. 


J. of Payoh. xx. 4 
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(v) When, in the original execution, the subject’s hand was guided 
by the experimenter, the process of learning was very distinctly retarded. 

(vi) The rate of learning was not affected according as the right or 
left hand was used. Moreover if practice was given to one hand, never- 
theless reproductions could be equally well effected by the other hand; 
and, as regards their general form atleast, reproductions could be correctly 
effected also by other parts of the body, e.g. the head. 

(vii) Individuals differed as to their relative abilities in reproduction, 
with eyes open or closed. But the influence of this factor was inde- 
pendent of the method of learning. 

(viii) When a number of similar curves followed one another, the 
reproductions were several times in error concerning the precise number 
of curves reproduced. Errors of this character proved to be unusually 
difficult to eradicate, and often persisted even when practice was given 
with sight. 

(ix) The most favourable method for the teaching of movements of 
the kind here studied, was for the experimenter to make the tracing 
and for the subject to watch him. The results were quite unequivocal, 
and would appear to have important general bearings upon practice; 
but further observations on different types of movement are required. 
As already mentioned, subjects showed consistent individual differences 
as to the relative accuracy of reproduction with eyes open or closed. 
Making allowance for this, the methods of practice may be arranged in 
the following order, as regards their efficiency: 


Movements reproduced 


A E ET E EAE ETTE 
Movements learned by by some subjects with by other subjecta with 
1. watching them done by another eyes open eyes olosed 
2,  perfo g them with eyes open » open » closed 
3. watching them done by another » closed » open 
4. performing them with eyes open » closed a open 
5. j 7 A olosed b open » olosed 
6. ” H ” closed s» Olosed » open 


(x) As regards the time of the reproduction in relation to the time 
of a practice movement, the subjects gave consistent results as follows: 


Form of practice Time spent in reproduction 
With eyes closed Leas than in practice 
Watching movement performed by another Variable: very little difference 
With eyes open More than in practice 


(xi) Movements learned and reproduced with the eyes closed showed 
a striking diminution in the size of the reproductions. If the eyes were 
allowed to be open during one only of the two periods of practice and 
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reproduction, the size was still commonly diminished, but less markedly 
so. When the subject watched the movements as they were performed 
by another and then reproduced them with his eyes shut, the repro- 
duction was still of a smaller size, but in a slight degree only. Again, 
when a subject was allowed to learn a movement thoroughly by dint of 
much practice, and was then asked for two reproductions, one with his 
eyes closed and the other with his eyes open, the two attempts were 
alike as to form, but the first was invariably smaller than the second. 
Further experiments should be carried out with regard to the judgment 
of distance or size based upon motor as compared with visual experience. 


§ 5. GENERAL SUGGESTIONS. 


These results appear to open up a large field of study and to justify 
a few general suggestions. ; 

(a) Clearly the adult subjects employed in these experiments brought 
to their task a variety of preformed habits of observation. This makes 
it hard to state exactly what were the main bases of their attempts at 
reproduction of the movements. Not only were there muscle-joint- 
tendon sensations, and sensations of qutaneous origin, but it is certain 
that visual and verbal images were often of the greatest‘use. The very 
fact, for example, that movements learnt with the left hand appeared 
equally well traceable with the right suggests that some spatial scheme 
expressed in terms other than those of local motor sensations must have 
been used. It would be interesting to know whether equal facility of 
transference would be found in subjects blind from birth. Similarly 
a study should be made of subjects who have become anaesthetic as 
regards motor and cutaneous sensation, and experiments should be 
specially devised to test the possible effects of eye movement. 

(b) A matter of the greatest practical interest is that of the basis of 
the superiority of watching a movement over merely performing it as 
a method of teaching. Is this equally great for all types of subject, and 
for all kinds of movement? It may be the case that the superiority is 
maintained only when the watched movement is performed so slowly 
that its analysis is easy. 

(c) The diminution of size which marked all reproductions carried 
out without the aid of vision is a, matter which clearly calls for further 
study. That the results of the present experiment were not merely 
accidental would appear to be certain from the fact that in recent 
observations carried out on children’s reproductions of simple forms 
exactly the same diminution of size was practically invariably secured. 

4—2 
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It may be that in teaching any new form of skilled movement the most 
important factor for the mstructor to lay stress upon is the extent of 
the movement. 

(d) It may be that in all reproductions of movement carried out 
upon a basis of motor experience only, ‘points of reference’ are developed 
which are in the main determined by changes in direction in the complete 
pattern of movement in question. Thus, in the present case, when 
several successive attempted repetitions of the same movement were 
traced on the same background, it was very noticeable how the whole 
of the attempts tended to come together at certain points. These points 
seem to have the function of common ‘points of reference’ between 
which successive movements may diverge considerably, but at which 
all attempts join: Such ‘points of reference’ may be regarded, perhaps, 
a8 sections of a complete movement which are unusually readily estab- 
lished. They seem to bear a definite relationship to changes of direction 
of a curving movement. Thus they may all be regarded in a way as 
starting-points, and: the ready establishment of starting-points for 
‘muscular memory’ seems to yield a perfect analogy with the favourable 
position of first elements in a series for ‘verbal memory.’ : 


(Manuscript received 30 December 1920.) 
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SUGGESTIBILITY WITH AND WITHOUT 
PRESTIGE IN CHILDREN. 


By F. AVELING anvo H. L. HARGREAVES. 
(From the Psychological Laboratory, University College, — 
University of London.) 


I. The first research (pp. 58-63): : 
(1) Description of the tests, with frequency distribution tables. 
(2) Correlations between the various tests. 
(8) Comparison of the results of the tests with teachers’ estimates. 
II. The second research (pp. 63-66): 
(1) Frequency distributions for the various tests. 
(2) Correlations between the tests. 
(3) Correlation of suggestibility with other factors. 
TI. Combined results and conclusions (pp. 66-74): 
(1) Comparison of the frequency distributions reached in the 
two researches. 
(2) Discrepancies tn the results. 
(3) Comparison and summation of the correlations. 
(4) The problem of a ‘general factor.’ 
IV. Summary (p. 75). 
I. 


Tum first of the researches upon which the following paper is baséd was 
carried out, by the first of the above authors, after some preliminary 
experiments with the tests, in the autumn term of.1915. The subjects 
were school children: 27 boys (average age 13) in one school (A); and 19 
boys (average age 12), and 19 girls (average age 12) in another (B). 

It was then intended to prolong the experiments with a greater number 
of subjects, but ciroumstances made this impracticable at the time; and 
it was found impossible to continue the research up to the period at which 
the second investigation was begun. The protocols, however, though few 
in number, have yielded results which appear to be worth consideration; 
and have been notably corroborated by the second research. Such 
evidence as is forthcoming seems to point to a factor of general suggesti- 
bility, rather than to specific suggestibilities, as previously believed. 


+ 
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Tzsts: Several tests of suggestibility were chosen, of which some had 
been used in previous work. Seven tests in all were employed. Four only 
were used with the subjects in school A, but all seven with those in 
school B. The following were the tests: 

. Hand Rigidity by Suggestion. 
Suggestion by Progressive Lines}, 
. Suggestion by Illusion of Warmth?. 
Hand Levitation by Suggestion. 
Suggestion by Progressive Weights’. 
. Fidelity of Report Method “to induce a strong degree of sug- 
gestion 4,” 
7. Suggestion of Line Lengths by Personal Influence; A. Contra- 
dictory Suggestion, 

It will be perceived that these tests fall into two classes: (i) tests 
without personal prestige, or ‘depersonalised’ suggestibility tests: and 
(ii) tests with personal prestige derived from the experimenter. Nos. 
2, 3 and 5 would seem to be of the former, Nos. 1, 4, 6 and 7 of the latter 
class; but results obtained in both researches have led the authors to a 
modification of this classification. This point will be considered in 
Section ITI. 


1. Description of the tests, with frequency distribution tables. 
Test 1. Hand Rigidity by Suggestion. 


This test was used with subjects of both schools A and B. 

Method. The subject was seated opposite the experimenter and given 
the following instruction: “Hold out your hand—go, like mine; and fix 
your eyes on my hand. Whatever I say, do not take your eyes off my . 
hand. But, while looking at my hand all the time, I want you to pay 
special attention to the feelings you get in your own. Do you under- . 
stand? You are to look at my hand all the time. Don’t look at your 
own, or at me; but pay attention to the ‘feel’ of your own hand.” During 
this general instruction the experimenter held out his hand, palm 
uppermost, easily and loosely, with the fingers very slightly flexed, in 
a position some four inches above his right knee, so that the subject could 
easily fixate it. The instruction then continued: “You will probably feel 

' 1 Whipple, Manual of Mental and Physical Tests, Test 42. 
2 “Resistance-wire Method,” Whipple, ibid., Test 44. 
> Whipple, ibid., Test 41. 
‘ Whipple, ibid., Test 32, Variations of Method (3). 
5 Whipple, ibid., Test 43. 
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a slight tingling, or tightening, or stiffening in your fingers. I want you 
to tell me at once when you feel this.” The moment any such feeling was 
reported, the stop-watch was started; and the experimenter, at the same 
time deliberately straightening out his fingers, and very slowly making 
his hand stiff and rigid, continued: “Now! You will find that tingling 
and stiffening increase, so that your hand becomes quite stiff; so that you 
can’t bend your fingers at all; or close your hand. Do you feel it? It’s 
getting much stiffer now—quite stiff and rigid. Now you can’t move your 
fingers. You can’t close your hand. You can’t close it at all, Try!” 

This test was performed once with each child of the two schools A and 
B. The results were estimated (i) as to the success in inducing the rigidity, 
(li) as to the time interval required for the effect. With regard to the 
first head, the subjects were graded, in order of suggestibility, in one of 
the following classes: 

. (i) Subject tries, but cannot close his hand at all or flex bis fingers. 

(ii) Subject cannot close his hand, but is able to move his fingers 
slightly (flexing or lateral movement). 

(wi) Subject cannot close his hand, but is able to move his fingers 
considerably. 

(iv) Subject cannot close his hand completely, but can close it 
partly. 

(v) Subject can close his hand, but only slowly and with evident 
effort. 

(vi) Subject reports that his hand is stiff (sometimes that he is 
unable to close it) but actually does close it without 
apparent effort. 

(vii) Subject closes his hand easily, with little report of stiffness. 

(viii) Subject closes his hand easily, with no reported feelings. 

The character and extent of the effect of the suggestion would appear 
in general to be a better criterion of suggestibility, especially in this test 
(and in No. 4), than the length of the time interval, which would pre- 
sumably measure rather quickness of accepting the suggestion than 
suggestibility. A long time interval might be present, for instance, in 
a subject slow to understand the instruction.or to react. The command 
“Try!” (to close your hand) was given when the experimenter believed, 
from external signs, that the suggestion had been taken. The first class, 
however, was divided into two on the ground of length of time interval— 
under 30 or over 30 seconds. This procedure was justified by the fact 
that, in all other circumstances, the cases were, as far as could be 
estimated, entirely similar. We thus get a grading of nine classes for 
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this test. As it was only performed once with each subject, there was on 
possibility of obtaining a reliability coefficient. 
The frequency distribution for the subjects is as follows: 


Table 1. 
Cls..1 2 3 4 5 6 7 8 ‘9 
B. Boys 6 3 1 . 2 . 7 ; 
Girle 2 1 1 . 3 1 9 1 1 
A. Boys 7 “6 . 4 10 
Total 8 U 2 . 1L 1 20 21 1N 








This table is interesting in showing how the cases tend to be grouped 
at each end of the scale. If we divide the subjects into (i) those who can, 
and (ii) those who cannot, close their hand, we get the following pro- 
portion: 46 per cent. Boys, 63 per cent. Girls, Total 51 per cent., who can 
close their hand; and 54 per cent. Boys, 37 per cent. Girls, Total 49 per 
cent., who cannot. 


Test 2. Suggestion by Progressive Lines. 


This test was used only with subjects of school B. The ‘yields’ to 
suggestion—in the shape of a judgment of increase of length of lines after 
the fifth—were counted as one each. For each line pronounced ‘shorter’ 
than the preceding one, one-half was deducted. Judgments of equality 
were ignored. This test was only applied once; and subjects were graded 
in rank according to the marks obtained. The total number of possible 
suggestions (increases) was fifteen. The frequency distribution for the 
38 subjects is as follows: 





Table 2. 
‘Longer’ judgments = +11 
‘Shorter’ ” =-4 sr 
Marks 15 14 13 12 11 10 9 8 7 6 6 4 3 2 1 90 
ar eg ere, BE Ne ere Ti...111.114322..... 
Qila -si a ee ade eels os ato 111.312321.12. 1 
Total 11 222 426643 12 ll 


Test 3. Suggestion by Illusion of Warmth (“ Resistance Wire Method”). 


This test was used with all the subjects of schools A and B. The 
apparatus was as described by Whipple (‘Special Warmth Tester’), with 
1 The subtraction of $ for ‘ahorter’ judgments is arbitrary. The effect of subtracting 
‘one’ is to leave the form of distribution the same, but to reduce slightly the number of 


marks obtained, and to give a few subjects 0 or — marks, The same applies to the other tests 
where § has been similarly deducted. 
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the exception that the lamps were small ones (6 c.p.) lighted by eight- 
volt accumulators conspicuously exhibited with prominent wiring upon 
the table supporting the apparatus. The test was performed ten times 
with each subject alternately, five times with the right and five times with 
the left hand. Reaction times were taken with the stop-watch. All 
subjects were graded in rank for (i) the right hand, and (ii) the left hand, 
according to the average times taken for warmth to be perceived. (All 
cases where objective warmth had to be given were reckoned as 60 
seconds.) The reliability coefficients were then ascertained! (school A, 
right vs. left hand r = -96; school B, right vs. left hand r =-96). The 
reaction times for both hands were then pooled and averaged; and the 
subjects were again graded in ranks for correlation with their ranks 
gained in other tests. A distribution for all amounts of time from 0” to 
60” (beyond which failure was reckoned) was possible. For present 
purposes of comparison, set out in 5” intervals, the frequency for the 65 
subjects is given in the following table: 


a Table 3. 
Time 


Yecca,) 0-5 5-10 10-15 15-20 20-25 25-80°80-35 35-40 40-45 45-50 50-65 55-60 60 
B.Boys 6 5 4 0 0 0 2 1 0 -0 0 1 1l 

Gids 6 5 2 3 1 1 0 0 0 0 0 0 2 
A.Boys 6 3 2 0 3 1 0 0 1 1° 0 4 7 
Total 15 18 8 3 4 2 2.1, 1 1 0 5 10 


If it is taken into consideration that the long reaction time averages 
of this Table (in the neighbourhood of 60”) are calculated from data in 
which failures predominate, while one or two reactions of nearly 60” only 
were obtained, the distribution will be seen to be very similar i in character 
to that ahown in Table 1. 


Test 4. Hand Levitation = Suggestion. 


This test was only applied to the subjects in school B. It was of a 
similar general character to test No. 1. A preliminary instruction was 
given as follows: “Place your hand on the table so.” (Subject, facing 
experimenter, placed his right hand, palm down, upon the table.) “I am 
going to lay my hand lightly on top of yours; and I want you to pay very 
special attention to the feelings you get from your hand. You need not 
_ tell me anything about them unless I ask you. I just want you to get 
62 (24°) 2 
4n(n—1)° 
This Journal, 1. 89 aq. . ‘ 


1 Formula: r’=1- Cf. Spearman, “Footrule for measuring correlation,” 
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the feel of them.” The experimenter then laid his hand firmly but lightly 
upon that of the subject, so that the tips of his fingers rested upon its back 
near the wrist.* . i 

He continued the instruction: “You will feel your hand growing 
lighter, as if it was losing weight, and not resting on the table. It gets 
lighter still now, as if it had no weight at all. Do you feel it?” Ifthe . 
subject answered “No,” the instructior was continued in the same sense; 
if “Yes” the experimenter almost imperceptibly raised his hand, relaxing 
the very slight pressure and at the same time saying: “Good! It is quite 
light now. It has no weight at all. It is leaving the table altogether— 
coming right off it and rising in the air.” Reaction times were taken with 
the stop-watch, from the beginning of the instruction after *. 

This test was performed twice, once with the subject standing (in 
which case it was suspected that a certain amount of pressure by the 
hand upon the table might have interfered with the success of the 
suggestion), and once sitting, with the hand and arm to the elbow lying 
loosely upon the table. The subjects were graded in order of suggestibility 
for each performance into four classes according to the following criteria: 

1. Hand completely off the table (an inch or so), pushing experi- 
menter’s hand up: Evaluation = + 2. 

2. Hand just off the table (less than $ inch): Evaluation = + 1. 

3. Phalanges much flexed from the table, but finger tips (or some) 
‘and/or base of hand at wrist still touching table: Evaluation = — 1. 

4, Hand still entirely resting on table: Evaluation = — 2. 

Reaction times were not used for purposes of classing the subjects. 
The reliability of the two divisions of the test was ascertained. It was: 
for the Boys, r = -64; for the Girls, r = -99 (combined r = +81). The 
results were then pooled and a fresh grading in rank made for purposes 
of comparison with the other tests. All the marks gained were added for 
the final ranking, thus providing a possible nine classes. The suggestibility 
estimated as above shows the following frequency distribution for the 
38 subjects: 


- Table 4. 
Class 1 2 8 4 5 6 7 8 9 
Boys 65 % : 1 1 2 6 4 
x - Girls 6 3 1 3 ; 3 38 
qì Total 11 3 1 1 4 2 3 9 4 


The distribution here is seen to take a form similar to that in tests ` 
Nos. 1 and 2. Dividing the subjects into two groups (i) those whose hands 
rose from the table, and (ii) those whose hands did not so rise, we obtain: 
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Table 5. i 
Hands off Hands not off 
table table 
Bo: 26 9 14.9 
Gins 52 g 48 g 


Boys and Girls 40% 60 % 





Test 5. Suggestion by Progressive Weights. 


` This test was performed with all the subjects of the two schools 
A and B, as well as with the two variations of method noted in Whipple. 
The yields to suggestion (“heavier’ judgments, after the first four) were 
counted one each, and for each ‘lighter’ judgment one-half was deducted. 
Judgments of equality were not counted either way. According to the 
_ value of his performance, each subject-was graded in his rank‘for each 
variation of the test, and reliability coefficients were ascertained between 
the three markings. Thése are: School A, Method 1 with Method 2, 
r = +98; 1 with 3, r= -95; 2 with 3, r = -93. School B (Boys and Girls) 
1 with 2, r = -67; 1 with 3, r = -48; 2 with 3, r = -52. The marks foreach ` 
subject were then pooled, and the subjects graded afresh in rank for 
purposes of correlation with the yields of other tests. The possible 
number of suggestions in the pooled tests was 30. The frequency dis- 
tribution is shown for the 65 subjects in the following table: 








Table 6. - 
‘ Heavier’ judgments, +1. ‘Lighter’ judgments, — }. 
All cases of 4 are reckoned belonging to the next lower whole number, 
Possible soe hae ` i 
suggestions... 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
B. Boys Sr oe Ub ote ev Sea BBL og 2 OT 2a ue 2 
Girls ee m S e ee ae ae BSA ee. 2% ES ll 
A. Boys eon er ew eo To Yo. wwe LB 
` Total gow Bol oe Dob ob 2 2 2 2B a B28 
A eel SS eee” ee” 
Distributed in 5’s 2 5 13 
Possible ' ; 
suggestions... 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
B. Bo 1 a aie E ee 1 1 
Gir 12 5 } 1 . I l1. ; i wie 
A. Boys 2 . I 1 . 2 2 2 6 41 2 2 «1,1 
Total. 4 4 8 4 2 2 3 3 6 2 2 8 1 1 


Ser een 
Distributed in 5’s 22 16 
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Test 6.“ Fidelity of Report. 


This test was used with children of school B only. Two coloured 
pictures (postcards—‘ The Mill’ and ‘The Village’) were used for the test. 
An interrogatory was drawn up in which a certain number of questions 
were inserted of an ‘expective’ and ‘implicative’ character; as “What , 
kind of animal was walking beside her?” (when there was none); “From 
which chimney, right or left, was smoke coming?” (when no chimney 
was seen in the picture). Marks for suggestibility were given as follows: 
(i) for an answer showing that the subject had taken the suggestion that 
something was shown in the picture, which de facto was not there, (a) when 
such a thing could reasonably be expected to be in the picture (as, e.g. 
chimneys on the house) = 1; (b) when there was no reason to suppose such 
a thing to be in the picture = 3; (ii) when affirmative answers were giyen 
to questions such as “ Wasn’t...there?” “Do you remember...?” = 2; 
(iii) for further answers determining the colour, position, ete. of some- 
thing not shown in the picture, but admitted in a previous answer = 1. 

The subjects were graded in rank for each picture-test and the 
reliability coefficient taken (r = -50).- The marks were then pooled and 
the subjects again graded in rank for comparison with the other tests. 
The possible values of suggestibility, according to the system of marking 
employed, lay between 0 and 42. The frequency for the 38 subjecta is 
shown in the following table: i 




















Table 7. 
Suggastiiliy 42 4 40 30 36 57 98 S5 34 99 98 31 30 29 38 37 26 25 24 23 22 21 
B. Boys ... i ag fe n ea aran Se cat ad 2 
Girls Basie (en a Pea nee Se RE Ad ce Ee Gi aga ce, ee 
Total SW oe e e So go Bs Ue SE ae ay en sl a ee. By e 
—— h ee ees ea Iamamaaaastil 
Dist. in 5's . š 2 ‘ 4 
Suggestibility 20 19 18 17 16 15 14 13 12 11 10 9 8 76543210 
B. Bo 23s 2 8 DPD Ds ade’ 3 2 a E | 1. 
Gi De ET Gea EW J 88 3s 7 1 i 
Total 3.111112. 12365332.2.1. 
— m Seane eee 
Dist. in 5's 6 5 16 5 


Test 7. Suggestion of Line Lengths by Personal Influence. 
(Contradictory Suggestion.) 


This iat was employed with subjects in both schools A and B. It 
does not appear to be a very suitable one ior the purpose; or else the 
method of employing it in the present reseazch may have been at fault. 


` 
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The possible number of suggestions was six. The ogay distribution ` 
is as follows: 


Table 8. i 
Suggestions 6 5 4 3 2 1.0 
B 1 3 2 5 9 18 
A 5 $ . 4 5 18 
Total . 1°3 2 9 l4 36 


2, Correlations between the various tests. 

The subjects of both schools A and B having been finally raded i in 
ranks for each test, the correlations between the various tests (with their 
probable errors) were ascertained. The method of ranks was used through- 
out, The correlation coefficients are shown in the following: tables (P.E. 


shown in brackets): . : 
: Table 9. (School B.) f 
l1 ° 2 3 4 5 6 7 
1. Hand rigidity -* 43 -40 “80 -28 28 04 
2. Progresive lines -43 : “33 +24 32 23 06 
-093 i 
3. ‘Warmth-illusion 40. 33 7 17 10 05 - 18 
(098) (101) 
4. Hand levitation 30 24 17 g 07 01 12 
: (104) (107) (-110) . 
5. Progressive weights =. -28 +32 10 07 . 09 , 34 
(105) (101) (112) (118) 
6. Fidelity of report +28 23 05 01 -09 z --03 
* (105) (107) (113) (114) (113) 
7. Line lengths 04 -06 —--18 12 34 --03 


(114) (113) (109) (111) (100) (114) 
Table 10. (School A.) 


x 1 2 83 > 4 5 8 7 
\. Hand rigidi 2 . -86 . 23 g -32 
2. Bropiemtve fie . e. oe .- . . -o 
3. Warmth illusion 66 . . . 18 A 18 

(078) 
4, Hand levitation ; . z x 
5. Progressive weighta +23 ‘ 18 “13 
(-127) (-130) 
6. Fidelity of report , è . è : 
7. Line lengths . ” 18% , 13 
(119) (-130) ; (-138) 
Table 11. (Schools A and B weighted.) 

1 Hand di : ‘ 5 i 7 ; 16 
. igi . . “61 t 26 . t 
2. Thupresive fins . i ` p P ra . a) 
3. Warmth illusion -51 x x : 13 .  . = 103 

ee (064) * 
4. Hand levitation . g ae : . By : 
5. Progressive weights -26 ; 13 PA ri 3 -25 
; (-081) (-086) 
6, Fidelity of report . X . 
7. Lind lengths 16 


: . --03 . -25 
(085) (-087) (081) 
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3. Comparison of the results of the tests with teachers’ estimates. — 


Separate estimates were made by two or more of their teachers with 
respect to certain qualities of the pupils who acted as subjects in these 
tests; and correlations were ascertained between these estimates. For 
school B, r between different teachers’ estimates for the same children 
for Q (General Intelligence) = -49. If we pool tests Nos. 1 to 6 for this 
school in two groups (Nos. 1, 3 and 5, and Nos. 2, 4 and 6, together), we 
can obtain a coefficient of correio between Te This works out at 
r = +48 or (including test No. 7 in the odd-numbered tests) r = -44. What 
is the meaning of this figure? It signifies that the estimates of suggesti- 
bility, as measured by one group of tests, are related to those measured 
by the other group; and it shows a common factor or factors to have been 
operating in all the tests. The two groups of tests can be likened to two 
sets of examination papers by which the general information or ability 
of those sitting for examination is estimated, or to the estimates of the 
two or more teachers as to the capability of their pupils under any given 
head. Asa matter of fact, the closeness of the two #’s in this case indicates 
that either group of the tests, as a measure of the suggestibility of the 
subjects, may be taken as an estimate of it about as good as the formed 
opinion of ‘any one of their teachers upon the qualities which they 
evaluated. 

Similarly, correlating test No. 1 with the pool of tests Nos. 3 and 5 
(school A) we get r = -29; or taking the pool of tests Nos. 1 and 3 with 
that of tests Nos. 5 and 7, r = -21. The estimates of the two teachers for 
the subjects of these tests under the head of quickness of apprehension 
was, r = -T1. The large discrepancy im this case is probably due to a very 
considerable extent, at least, to the fact that the estimates were made by 
the form master and the head master of the school; a pair of estimates 
which as a rule are not so satisfactory as those of independent form 
masters. 

Correlations were also a&certained between suggestibility (S) as 
evidenced in the tests and certain estimates of character qualities made 
by teachers in school A. The only significant ones, for our a 
seemed to be: 

Tendency to abandon tasks in face of obstacles and 8; r = — -36. 
Soundness of common sense and 8; r = -75. 

. Originality of ideas and 8; r = -21. 

The following correlations of S with other tests are of interest. The 
same group of subjects (school B) was tested for Perseveration (P) by 
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Dr Wynn Jones, and for General Intelligence (G) by Mr Burt, for Oscilla- 
tion (O)! by Mr Flügel, and for Motor Dexterity (M) by Miss Carey. 
Pooling the G, P, M and O tests severally and the first six teste of S, we get 

SandG;r= -15. 

Sand P; r= — -08. 

Sand M;r= -I0 

Sand O;r= 042. 

There appears to be no tendency, positive or negative, for S to 
accompany G, P, M or O. 

Prestige and its absence. If,we compare the tests ‘with prestige’ 
(Nos. 1, 4, 6 and 7) with those ‘without prestige’ (Nos. 2, 3 and 5) by 
severally pooling and correlating them, we find: S with, and 8 without 
prestige; r = -40. But we have reason to think that this classification 
of prestige and non-prestige tests is faulty; and that the real prestige 
tests in these experiments were Nos. 1, 3 and 4. (See Part IIT.) 


l. 


During the Summer Term of 1920, the second of the writers of this 
paper received the results just given (schools A and B) and carried out’ 
a further series of tests on 56 children (33 boys, average age 13- 2, and 
23 girls, average age 13-6) in another school (0). 

With one exception (test 6; Fidelity of Report), the tests used were 
the same as those already described. The methods of carrying out the 
tests‘and of marking were also the same as those used in the first research. 


1. Frequency distributions for the various tests. 
The following results were obtained®. : Ts 
Test 1. Hand Rigidity by Suggestion. ' 

The test was given twice, once with each hand, and the reliability 
right hand vs. left hand worked out r = -99 for boys and -94 for girls. 
Grading as before, but not dividing grade 1 into two grades on a time 
basis, the frequency distribution for classes 1 to 8 is: 18, 2, 3, 1, 6, 7, 9, 10. 

Dividing the subjects into (i) those who could, and (ii) those who could 
not, close their hand, 73 per cent. Boys, 35 per cent. Girls, Total 57 per 
cent., could close their hand, while 27 per cent. Boys, 65 per cent. Girls, 
Total 43 per cent., could not. 

1 Of attention, as in reversible perspective, eto. 

2 N.B. One subject was omitted in the O testa. 


3 In order to economise space the Boys’ and Girls’ resulta, caldulated spect arb 
here pooled, and the distributions given in the briefest posible form. 
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Test 2. Suggestion by Progressive Lines. 
The frequency distribution for this test is shown in 


Table 12. 
Marks 15 . 14 . 18 . 2 . uU . 100.9.8.7. 
Subjects. . no so ono on loo’. 112.312 
Marks 6 . 656 . 4. 3. 2 7 J 0 -i -2 
Subjects -3 . 8 8 3 5 8 1 5 I. 1 2 ; 


Test 3. Suggestion by Illusion of Warmth. 

The test was performed as before, ten times with each subject. The 

reliability for right hand vs. left hand was: Boys, r = -99; Girls, r = -99. 

The frequency distribution (both hands pooled and averaged, and set 
out in 5” intervals) is given in the following table: 


Table 13, 
Time (seos.) 0-5 5-10 10-15 15-20 20-25 25-30 30-35 
Subjecte ll 6 4 1 3 3 1 
Time (seos.) 35-40 40-45 45-50 50-55 55-60 60 
Subjects 5 4 1 1 1 16 


Test 4. Hand Levitation by Suggestion. 


The test was performed twice with each subject, once sitting and once 
standing. The reliability between the two was: Boys, r = ‘81; Girls, r = -93. 
The results for the two’ hands were then pooled and averaged, and the 
following frequency distribution obtained for classes 1 to 9: 16, 2, 3, 4, 
0, 0, 2, 6, 23. ` 

When the subjects were divided into those whose hands rose from the 
table, and those whose hands did not, it was found that 24 per cent. 
Boys, 74 per cent. Girls, Total 44 per cent., belonged to the former, and 
76 per cent. Boys, 26 per cent. Girls, Total 56 per cent., belonged to the 
latter class. 

Test 5. Suggestion by Progressive Weights. 


The same three methods were used as before. The reliability co- 
efficients between them were: Boys and Girls pooled, Method 1 with 
Method 2, r= -35; 1 with 3, r=-56; 2 with 3, r=-b5. The lower 
reliability in school C compared with A and B may be due in part to the 
large number of errors in judging the first four weights where there was 
actual increase. One or more errars were made in method 1 by 42 per 
cent. Boys and 39 per cent. Girls; and in method 2 by 18 per cent. Boys 
and 22 per cent. Girls. There were no errors in method 3. Pooling the 
marks for the three methods the frequency distribution (marks 30 to 0 
distributed in fives) is: 1, 6, 8, 15, 19, 7. . 
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Test 6. Fidelity of Report. 


This test was only given to the Girls, two of whom were absent; the 
numbers being thus reduced to 21. .The method of administering it 
differed greatly from that used in Part I. There the questions were asked 
individually and immediately after the pictures had been seen. In the 
present instance the subjects had written a description of two pictures 
(the two given by Terman in the Test Material for use with his Measure- 
ment of Intelligence) a month previously, in connexion with another 
research. A questionnaire for each of the two pictures was drawn up; 
and in it were included questions of a nature similar to those described 
in Part 1. The questionnaire was read to the subjects as a group, and the 
answers to the questions written down as each was read out. The method 
of marking used in Part I was adopted, and the reliability coefficient 
between the two pictures worked out: r = -62. The marks for the two 
pictures were then pooled snd a frequency distribution made. This 
proved so similar in form to the one obtained in the former research that 
it is included here. The total of possible marks was 41. The results 
(marks 40 to 0 distributed in fives) are: 0, 2, 0, 3, 3, 3, 6, 3. 

Test T. Suggestion of Line Lengths by Personal Influence. 

In the majority of cases the suggestion seemed to arouse contrary 
suggestion in the subjects, especially in the case of the Boys, while those 
who yielded appeared to do so with reluctance. The frequency distribu- 
tion for marks 6 to 0 was: 0, 0, 0, 2, 2, 6, 46. Owing to these poor results 
this test was omitted when working out the correlations between the tests. 


2. Correlations between the tests. 
These were worked out between the various tests by the method of 
2 
ranks and the formula r= 1 — at) . They are shown (together 


with their probable errors) in 


Table 14. 
Boys—Girls (pooled and weighted). 

’ 1 2 3 4 5 
1. Hand rigidity : 17 06 13 28 
: 2. Progressive linea a se — +24 “15 -24 
3. Warmth illusion "o case 23 09 

-(094) (:088) 
4. Hand levitation 73 15 +23 “24 

, (043) (091) (088) 
5. Progressive weighta 28 -24 -09 


(088) (088) (084) (088) 
J. of Paych. xu. 5 
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The correlation between the odd numbered tests (1, 3, 5) and the 
even numbered ones (2 and 4) was also worked out (see Part I, p. 61): 
r = 318. 


3. Correlation of suggestibility with other factors. 


The subjects were also tested for General Intelligence (Q); and Per- . 
severation (P) (by Dr Wynn Jones’ tests) and compared with their 
ranking for Suggestibility. Tests for O and M were not performed. The 
final order in each case was calculated by pooling the ranking in the 
individual tests (in the case of Suggestibility, Nos. 1-5). Results: 8 and 
G, r= -01; 8 and P, r = -00. 

The correlations between Suggestibility and ths following character 
qualities, as estimated by the class teacher, are: 8 and Common Sense— 
Girls, r = — -18; Boys, r = -29; Pooled, r = 12. 8 and Originality of 
Ideas—Girls, r = — -45; Boys, r= — -03; Pooled, r= —-20. 8 and 
Tendency to Abandon Tasks in Face of Obstacles—Girls, r = -48; Boys, 
r= — ‘09; Pooled, r = -14. 

Common Sense as estimated by a teacher is doubtless a quality largely 
consisting of affective and conative elements, and not purely cognitive. 
The cognitive aspect may be indicated by two additional tests given to 
the subjects—namely two “Probable Situations” tests, similar to those 
described by Dr Webb in Character and Intelligence: “If such and such 
a thing happened, write down (i) all the things you could do; (ii) say 
which of them you would do; (iii) say why.” The reliability between these 
two tests (marks for sections 1, 2, 3 pooled) was: Boys, r= +70; Girls, 
r = -80. The marks for the two tests were then added together and-a 
fresh ranking made. The correlations of S with Common Sense, as so 
measured, are: Boys, r == 00; Girls, r = — -45; Pooled, r = — -18. 


II. 


1. Comparison of the frequency disirsbutions reached 
in the two researches. 


The first significant feature is the correspondence of the frequency 
distributions for the same tests in the two researches. It will have been 
noticed already that in the separate researches there was a marked 
correspondence between the form of distribution for Boys and Girls. 
This is also found when the results obtained by two different experi- 
menters, on children differing in age by 1-5 years and living in different 
surroundings, are compared. 
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` Reference to the tables given will show this; but it is made more 
evident by exhibiting the results graphically, as is done below. Indicating 









the results (Boys and Girls pooled) of the first research by —_—_——, 
and of the second by -------- , the following ‘smoothed’ curves are 
obtained mathematically}. 
pases Cases 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
Marks O 1 2.84 5 67 8 91011 Morks0-5 11-16 21-25 
6-10 16-20 26-30 
Test 2. Progressive Lines. Test 5. Progressive Weights. 
Cases Cases 
9 
8 
7 
6 
5 
4 
3 
2 
1 
M 5 21-26 30-35 12345678 
; arks 0-5 HIB 18-20 ae aa 
” Test 6. Fidelity of Report. Test 1. Hand Rigidity. 


Cases! 
16 
10 
5 
Marks 0-6 -16 -25 -35 -45 -66 60+ 1283466789 
-10 -20 -30-40 -50 -60 Grades 
Test 3. Warmth Dlusion. Test 4. Hand Lévitation. 
Fig. 1. : 


1 A final slight smoothing was made by eye. 


t 
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For the same test the form of curve is identical. Taking the tests as 
a whole, the curves form two distinct types (i) an ordinary, more or less, 
symmetrical curve, and (ii) a ‘U’ curve. 

The tests producing the latter are the two Hand tests with Personal 
suggestion, and the Warmth Illusion. The first two are obviously tests 
in which the factor of prestige, or personal suggestion, is at a maximum; 
and in the warmth test the same factor, though not so evident, is weighty. 
Not only is the imposing character of the electrical warmth-tester a 
strong cause of the suggestion of heat; but the personal attitude of the 
experimenter seems to be even a stronger one. His manifest general 
attitude towards the apparatus and the subject of the experiment, his 
imposing expectancy, his manipulation of the visible switch, all go to 
form an amount of prestige which is lacking in other tests formerly 
regarded as prestige tests, such as that based on the Fidelity of Report 
test. The “Suggestion of Line Lengths by Personal Influence” may be 
a prestige test; but if so, at any rate in the present research, it has 
operated mainly in an inverse manner, and, if anything, produced contra- 
suggestion. : 

Tf the form of curve is to be taken as an indication, then these three 
tests (Hand Rigidity, Hand Levitation and Warmth Illusion) should be 
classed as the prestige tests?. i 

With regard to the ‘Report’ test, the correspondence of the curves 
is remarkable, considering the different conditions in which the ex- 
periments were conducted. Though it seems natural to regard this test 
as mainly a prestige test, the form of curve and the fact that it would 
probably be equally effective with a printed form of quegtions and 
instructions appear to indicate that prestige is not a large factor in it. 

What is the significance of these two divergent types of distribution? 

Can we say that, in the case of suggestion by prestige or personal 
influence, subjects tend to be either very suggestible or very little so; and 
that in the case of suggestion with a minimum of prestige, or personal 
influence, suggestibility tends to have a normal distribution? And if so, 
are there two distinct types of suggestibility? Or are the different curves 
due to the nature of the tests given and the method of marking? 

From an inspection of the curves the latter seems more probable. 
In all tests of suggestibility account must be taken of three modes of 
response—positive, neutral and negative*, the latter being contra- 


1 If in the warmth test the subjects are graded, not by time, but in a scale from 1 to 10, 
according to the number of failures of suggestion recorded, the curve obtained is still the 
same, 2 Pridezux, this Journal, x. 236 ag. 
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suggestion. In any given test the distribution may measure any one, two 
or three of these factors. 

Theoretically then, careful measurement of the subjects’ total 
reactions might produce such a distribution as follows in which the three 
modes of response are all indicated. 





Negative Neutral Response Positive Response 
Fig. 2. ` 


Practically the distributions overlap, owing to the diffculty of dis- 
tinguishing neutral and negative responses. 

Now compare the tests. In those with prestige emphasized there is 
(and this fact is confirmed by observation of the subjects) a much greater 
liability that contra-suggestion will be aroused. The conditions of the 
experiment and the method of marking make it impossible to distin- 
guish between neutral and negative responses; so, to a small number of 
neutral responses, all the negative responses are added, producing a large 
number of cases at one end of the scale. By the method of marking we 
also more or less fail to evaluate accurately and to distinguish clearly cases 
of great and moderate suggestibility. Consequently a large number of- 
cases is also grouped at the other end, and the curve takes the form of 
a.U. In the curve given, what, happens is that all the cases of positive 
responses greater than B, and of negative greater than A are summed up; 
' and the resultant curve is the portion between A and B with the parts 
beyond added towards the two extremes. 

In the non-prestige testa the factor of contra-suggestibility is absent, 
or only slightly present. Also here the marking admits of differences 
between moderate and extreme suggestibility being noted. Therefore 
the distribution tends towards a normal one. Possibly the skew in the 
curve is due to a certain number of cases of contra-suggestion. This would 
yield lower marks and thus account for the steeper side of the curve. 

It is suggested that the test (No. 7) which was mostly a failure can be 
explained on the same assumption. We have in this case only to regard 
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it as a test of contra-suggestion. Then all failures to take the given 
suggestion are measured in terms of contra-suggestion!; and the method 
of marking allows no recognition of degrees. What is obtained is practically 
one-half of a normal curve, with all the 
cases belonging to the second half 
summed up, 4.e. distribution curve for 
pooled results of test No. 7. 

In this test, if a system of grading 
could be devised to mark prompt and 
decided refusal of the suggestion and the 
degrees of hesitation, etc., which lead on 
gradually to acceptance, then satisfactory 
results should be obtained; and possibly 
a distribution approximating to that in 

è Marks O 1 2 346566 
Fig. 2 would result. Fig! 3 

There seem then no grounds for oe 
thinking that ‘personal’ and ‘impersonal’ suggestibility are of two 
distinct types. The results obtained from ‘personal’ and ‘impersonal’ 
suggestion will however be different. In the former directly positive or 
negative responses may be expected; and these are found to be about 
equal in number. In the latter there will be very few failures and the 
majority of subjects will be moderately suggestible. This result has a 
distinct bearing on many educational problems. 


+ 





2. Discrepancies in the results. 


Certain discrepancies in the results are interesting. In the Hand 
Rigidity and Hand Levitation tests the percentage of boys influenced 
as compared with that of girls is different for the two experimenters. In 
the second research the results obtained from the boys were’ low, and 
from the girls high. One significant cause seems to be that during the 
war the boys’ class had no male teacher, and their discipline consequently 
deteriorated. Another was that the experimenter was known to most 
of them, and lacked the additional prestige surrounding a complete 
stranger. The girls’ class however had been in charge of a capable 
teacher of long standing in the school, and was under complete control 
and discipline. . 

Another interesting difference comes out in comparing the Hand 
Rigidity and Hand Levitation tests. In both researches the latter was 


1 No doubt many may be included of the kind described above as neutral. 
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comparatively more effective in inducing suggestibility with the girls, and 
the former with the boys. If as maintained by Dr Prideaux (in the article 
referred to) suggestibihty “depends on the affective processes operating 
between the two persons,” and that the sexual instinct is a distinct factor, 
then the difference noticed above might be accounted for by the additional 
effect of personal contact on the girls. In connexion with this and with the 
psycho-analytic view that suggestion is a special variety of transference, 
and takes its root in “the masochistic component of the sexual instinct?,” 
it is interesting to observe that in both these tests there is no significant 
correlation with the age of the subjects of this research. 


3. Comparison and summation of the correlations. 


(a) Comparing the two researches, considerable fluctuation in the 
correlations is observed; and there are some the magnitude of which does 
not exceed three times the P.E., or is less than the P.E.; but in general, 
though small, they are positive in all the schools. Two discrepancies 
stand out: the very much larger correlation obtained between the Hand 
Rigidity and Hand Levitation tésts in the second research; and the 
larger one between Hand Rigidity and Warmth Hlusion in the first. 
This latter difference may well be due to the varying amount of prestige 
two different experimenters might introduce into these tests. Another 
difference is that the correlation between groups of tests is smaller in 
school C. Also the correlations between S and character qualities are 
different: there being a very small correlation with Common Sense in 
school C (-12) instead of a large one in school A (-75); one of — :20 with 
Originality of Ideas instead of -21; and -14 with Tendency to Abandon 
Tasks in Face of Obstacles instead of — -36. But since in school A only 
boys were tested we may separate the results yielded by boys and girls 
in school C for purposes of comparison, as these differed considerably. 


The results (boys only) are: 


School 4 
8S and common sense r= -75 
8 and origmality of ideas r= -2l 


8 and tendency to abandon taska r= —:36 


School C -` 
r= 29 
r= —'03 
r= — 09 


(b) Pooling (and weighting) the correlations for all three schools, we 
obtain the following table. The total number of subjects for testa Nos, 
1, 3 and 5 is 121; for tests Nos. 2 and 4, 94; for test 6,59. (P.E. is shown 


in brackets.) , 
1 Prideaux; op. cit. 
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Table 15. 
1 2 3 4 5B 6 
l. Hand rigidity : 27 30 55 ° +28 16 
2. Progressive lines 27 è --01 18 27 32 
(071) 
3. Warmth illusion 30 -01l z -20 ‘ll — 25 
(-058) (077) 
4. Hand levitation "55 18 -20 3 17 — 06 
(063) (074) (074) 
5. Progressive weights +28 27 ‘ll ‘17 . -00 
(-059) (071) (082) (075) 


6. Fidelity of report 16 32 -25 --06 
: (089) (082) (085) (092) (092) 


The correlations between the columns of correlations were also worked 
out to see if the conditions for a hierarchy obtained. The results are: 


Table 161. 

1 3 4 2 5 6 
1. Hand rigidity . -81 99 ) -—-31 “42 -05 
3. Warmth illúsion 81 $ 93 | — 64 “TT — 45 
4. Hand levitation ` 99 -93 . -—1l “81 +24 
2. Progressive lines - 31 -64 —--Il : --01 92 
5. Progressive weights 42 “17 81 | --01 ; -96 
6. Fidelity of report 05 8 --45 +24 92 ° -96 : 


These, when corrected by the Hart and Spearman formula? become 


‘Table 17. 
1 3 4 2 5 6 
Hand rigidity : -94 [C99] ; [--31] 62 06 * 
3. Warmth aint 04 è 99 | [--64] -88 — 46 
4. Hand levitation [98] -99 7 — +25 -Q4 -24 
2. Progressive lines [-:31] [--64] -25 5 --01 109 
5. Progressive weights 62 -B8 94, --01 . [96] 
6. Fidelity of report 06 — 46 +24 108 — [96] 5 
(Coefficients in brackets are those from columns to which the formula 
could not be applied.) 


What does this signify? 

Dividing the table so as to mark off the Prestige and Na 
tests, it will be noted that the corrected correlations? between the former 
are all high and positive approaching + 1 (av. = +97). Of the three 
correlations between the Non-prestige tests, two are practically + 1, the 
other being approximately 0. The correlations between the two groups 

1 In this and following tables, the tests are printed in a different order from that 
previously used; but they are mum bared as before. 

2 This Journal, 1912, 58. 


2 The conclusions that follow can also be drawn from the uncorrected correlations, and 


are therefore independent of the validity of the Hart and Spearman formula which has been 
questioned. This Journal, x. 320. 
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vary from + -94 to — -64. Those between a Prestige test and tests 2 and 6 
being low and in general negative (av. = — -22), between a Prestige test 
and test 5 high and positive (av. = -+ +78). These facts seem to suggest 
that the correlations are produced neither by a single general factor, nor 
by a number of specific factors, nor by two group factors such as Prestige 
and Non-prestige; but by a combination of a general factot with group 
and specific factors. 


‘4, The problem of a ‘general factor. 

It was noticed during the experiments that in a number of cases 
certain subjects proved ‘very suggestible to all the.testsa, or nearly all; 
while others accepted practically no suggestions. This would point to 
“a general factor of suggestibility strongly marked in some subjects. It 
has also been pointed out that contra-suggestibility was a factor entering 

especially into the Prestige tests. This may then be regarded as a group 
factor influencing them. The similarity of method in tests 2 and 5 may 
also make certain elements operate as a group factor in these two tests. 

Assuming the existence of a general factor, and of these group factors, 
the values obtained in the table of correlations between columns could 
be partly explained. The effect of the group factors will not affect, to 
any appreciable extent, the correlations between ‘the Prestige testa 

_(1, 3 and 5) which will be approximately + 1, nor those between the Non- 
prestige tests which should also approximate to + 1; while those between 
a Prestige test and tests 2 and 5 will be slightly reduced. This obtains 
with certain exceptions: namely the greater reduction between the 
Prestige tests and tests 2 and 6, and the low correlation between tests 
2 and 5. 

These discrepancies would be apiid if there was a largish common 
element, in addition to Suggestibility, operating as a group factor in tests 
2 and 6. Analysis of the tests and methods of procedure has, however, 
not revealed such a factor. Still it may exist, or possibly experimental 
errors, augmented by the lower reliability of all correlations with test 6 
(due to the fewer number of cases), may have produced spurious Sree 
tion. In any case further research seems necessary. 

The authors consider that, taking this ‘into consideration, the most 
probable explanation of their results is that advocated, namely, the 
existence of a general factor of Suggest tility combined with group factors 
common to two or more tests. 

The following correlations between groups of tests seem to, support 
this opinion. The weighted average of all the correlations between the 
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Prestige tests (Nos. 1, 3 and 4) = -34; between the Non-prestige tests 
(2, 5 and 6) = -21; between tests 1, 3 and 5 = -28; between tests 2, 4 and 
6 = 15. The weighted average of all the correlations between each 
Prestige and each Non-prestige test = -10; and between tests 1, 3 and 5 
and 2, 4 and 6 = -16. 

Assuming the existence of a general factor the tests were examined ~ 
from the point of view of their Saturation of Suggestibility by the 

2 r 

ane where ras is the square of the correlation 
between any test (a) and Suggestibility; A is the sum of the correlations 
between this test (a) and every other test; A’ is the sum of the squares 
of these correlations; and T is the sum of all correlations between the 
different tests. The calculation gives the following results: 


formula 72as = 


Saturation of pooled tests ae tests 6 and 7) 


r'(test 1 and 8) = 
7 (test 2 and 8) = ot 
r (test 3 and 8) = -26, 
r (test 4 and 8) = -61, 
r (test 5 and 8) = 
The pooled correlations for 8 and G = -06; Sand P=-03. . 

There is no tendency shown for Suggestibility to correlate with. 
General Intelligence, Perseveration, Oscillation or Motor Dexterity. With 
regard to Common Sense, it is to be observed that the correlation between 
this (as estimated by teachers) and S is positive in the case of the Boys 
(school A, r = -75; school O, r = -29; Pooled, r = -44). In the case of the 
Girls of school C it is negative (r = — +13). The correlation with Common 
Sense, as measured by the “Probable Situations” tests and Si is Boys, 
r = -00; Girls, r = — -45. 

Comparing these figures, it is interesting to note that, however 
measured, the Boys show a higher correlation between Common Sense 
and § than the Girls. Also it has already been suggested that affective 
and conative as well as cognitional elements enter into the data on 
which the teachers’ estimates are based, and that these are absent in the 
“Probable Situations” tests. There is no room in these for contra- 
suggestion; and this may be a weighty factor in the case of the estimates. 
The contra-suggestible child may well appear stupid at times, and be 
classed as low in Common Sense as well as in Suggestibility. 


1 See “Mental Testa of Dementia,” by B. Hart and O. Spearman, Journ. Re Abnor. Psy. 
Oct.—Nov. 1914. 
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IV. SUMMARY. 


1. Suggestion arises out of the total environment and conditions to 
which a subject is exposed. When personal prestige is the most con- 
spicuous element in a test or situation, the suggestion arising may be 
called a ‘Personal’ or ‘Prestige’ suggestion. When this is at a mini- 
mum and the conditions the main factor, the suggestion may be called 
an ‘Impersonal’ or ‘Non-prestige’ suggestion. 

2. In cases of ‘Personal’ suggestion a negative response, owing to the 
development of contra-suggestion, is frequent.’ Consequently subjects 
tend to be classified into two sharply divided groups, the suggestible and | 
_ the non-suggestible (or contra-suggestible). 

3. In cases of ‘Impersonal’ suggestion, as ied in our tests, 
contra-suggestibility is not so frequently aroused, and the distribution is 
approximately normal, the majority of the subjects being moderntely. 
suggestible, 

4, There is evidence which points to a general factor of Suggestibility 
complicated by group factors. 

5. General Suggestibility is greatly modified by the specific con- 
ditions and elements of the whole situation, which vary in individual 
cases, according to experience of it and knowledge about it. 

6. There is no ascertained tendency for Suggestibility to go with 
other ‘general’ factors such as General Intelligence, Perseveration, 
Oscillation, or Motor Dexterity. There is a small correlation between it 
and Common Sense regarded as consisting largely of affective and conative 
elements; but none if Common Sense is considered a8 & purely cognitive 
ey f 
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RECENT WORK IN EXPERIMENTAL AESTHETICS. 
By EDWARD BULLOUGH. 


To speak at the present. moment of ‘recent’ work in experimental 
Aesthetics is perhaps a little misleading. No work of an experimental 
kind has, to my knowledge, been carried out since 1914, and what is 
meant here by ‘recent’ are experiments undertaken roughly between 
1900 and 1914. It is, however, precisely the lack of experimental work 
during the last six years which prompts me to attempt a cursory survey 
of some of the earlier results: For now is the time to take stock of what 
has been done so that we may build as best we can upon what has been 
achieved, and survey the unexplored regions lying before us for investiga- 
tion. This is one of the main objects of this paper. 

Its other object is to direct attention to certain problems rather than 
to others, problems, the examination of which seems to me to promise 
specially useful results, because the problems themselves appear to me 
to lie on the main road followed of recent years by aesthetic speculation. 

In order to explain, I may perhaps be allowed very shortly to touch 
upon the earlier beginnings of experimental work in Aesthetics. They are 
associated with the name of the man whom every student of the subject 
knows as ‘the father of modern Aesthetics’ and also as the originator 
of experimental work in it—Theodor Fechner. In his Vorschule der 
Aesthetik, published in 1867, he gave among other results of his thought 
the results of his experimental examinations which, by a peculiar irony 
of fate, had been directed originally to testing the validity of the most 
rigidly formalistic doctrine of his day, Zeising’s ‘golden section.’ It 
would be waste of time to recapitulate Fechner’s experiments or resulta. 
They have been summarised repeatedly, as for instance in C. Lalo’s 
Esthétique expérimentale contemporaine (1908). They have in addition 
been tested all over again, not without interesting results, in a special 
set of experiments! carried out in America and have led within the 
period here under discussion to a considerable body of work dealing 
especially with spatial forms such as the divisions and arrangements of 
lines, balance and symmetry, etc. I do not propose to deal with these 


1 L. Martin: “An experimental study of Fechner’s Principles of Aesthetics,” Psychol. 
Rev. xu. 142 ff. 
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experiments here except in so far as they bear upon the problems to 
‘which I should like to draw attention. But I take this opportunity to 
: say that there is hardly an experiment carried out in the past which it 
is not worth while testing again, in order to interpret it in the light of 
the constantly developing theories of aesthetic experience. 

` Fechner’s experiments cannot be said to have yielded any very 
striking or illuminating positive results. The reasons of their failure are 
well known and are set out in every criticism, such as can be found in 
the above-mentioned work of Lalo. The purely quantitative measure- 
ments, and the system of averages which he employed, were the direct 
consequences of the hedonistic principles on which he based his theory 
of Aesthetics in general. The search for the colour which the greatest 
number of persons prefer, the questions whether squares or oblongs are. 
more generally liked, or what proportions of the arms of a cross meet 
with the widest approval, seem to us rather crude and naive. But 
posterity owes a great debt of gratitude to Fechner for having attacked 
these kinds of problems, even if the results showed that little es 
could be hoped for in that direction. 

Now that we can look back upon nearly fifty years of sesihedio 
speculation “from below,” as Fechner said, it is of interest to note that 
experimental work has followed very closely the trend and evolution 
of aesthetic theory in general. It would seem as if aesthetic speculation, 
in the attempt at a better and closer understanding of the aesthetic 
experience, had proceeded to analyse this experience into its component 
stages in the reverse sequence to that in which they might be supposed 
to follow,and develop out of each other, and had gradually worked its 
way up stream, so to speak, from pleasure, the point at which the ex- 
perience issues out into the sea of practical life, to the still hidden sources 
of its obscure beginnings. 

Fechner will always be remembered in Aesthetics for having opened 
up Association as a possible aesthetic factor and for having thereby 
rescued Aesthetics from the narrow formalism into which it had fallen 
in his day. The introduction of Association led, partly in conjunction 
with the romantic views of the artist and his functions, to the theory of 
Expression and of the apprehension of this Expression as the central 
fact of the aesthetic experience. Its psychological examination produced 
the various theories of Einfithlung or Empathy which reached their 
flowering period between 1895 and 1905. Association has been much 
experimented upon, of course, as a fact of general psychology; but from 
the purely and specifically aesthetic point of view experimental work on 
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Association as a factor in the aesthetic experience has always presented 
considerable difficulties, partly by reason of its erratic and uncertain 
occurrence. Nor is there any doubt that its importance has been greatly 
exaggerated in the past and is at the present time grossly overrated in 
popular opinion.—Empathy and all the numerous Hinfiihlungs-theories 
were exclusively based upon introspection on the part of their authors. 
Indeed, the great varieties of views of their mechanism and the acri- ` 
monious wrangles which took place at the end of last century between 
the upholders of rival doctrines arose precisely from the generalisation 
of such purely personal introspective evidence. Experimental work on 
large numbers would, I believe, have shown that no single one of the 
explanations championed by different adherents of the theory could 
claim the monopoly of truth. In justice it must, however, be added that 
experimental tests of Empathy are extremely difficult to carry out. The 
relatively systematic observations of Vernon Lee and A. Thompson! are 
very suggestive but, being introspections of the authors themselves, have 
probably accentuated the idiosyncracies of the experiences. Many of 
` the experiments designed to investigate Empathy either failed altogether, 
or brought to light points relating not to it, but to the matters with 
which I propose to deal in the sequel. 

Meanwhile aesthetic theory did not stop at Empathy. Formalists 
and others hastened to point out that Empathy was unable to take 
satisfactorily into account the incontestable aesthetic qualities of purely 
formal arrangements, of repetition and symmetry, of composition and 
finish of workmanship. The adherents of Einftihlung tried to meet this 
attack, as Lipps, for instance, did in his brilliant and suggestive, but not 
wholly convincing Raumaesthetsk*. The fact, however, remains that 
Empathy does not invariably occur in aesthetic appreciation. There 
proved to be an even more insidious line of attack, for it was found that 
Empathy ocours occasionally with exceptional clearness in what is 
admittedly bad art, or not an object of aesthetic appreciation at all. 
In any case it is fairly clear that Empathy may occur in aesthetic ex- 
perience, but that it need not, and that it is neither a complete nor 
wholly satisfactory explanation of it. 

The discussions of Empathy and the examination of the conditions 
under which it occurred had, however, the great merit of leading to 
attention being directed to what might be called the “pre-empathio’ 


1 Vernon Lee and A. Thompson: “Beauty and Ugliness,” Contemp. Rev. 1904; reprinted 
in Vernon Lee and A. Thompson’s Beauty and Ugliness (1912, John Lane). 
2 Th. Lippe: Raumaesthetik und geometrisch-optische Taduschungen, 1897. 
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stages of aesthetic experience. It was in response to the questions, how ` 
does Empathy come about, what makes Empathy possible, that these 
stages rose into prominence. For was it not reasonable to suppose, if 
Empathy occurred both within and also outside aesthetic experience, 
that that which in the one case made it into part of the aesthetic ex- 
perience was something that preceded it and gave it its aesthetic tinge? 
And was it not equally reasonable to assume that the same thing happened 
with all the other ingredients of the aesthetic experience, with emotions 
and associations and pleasure and judgments? If this were really the 
case, would we not then have discovered in these pre-empathic stages 
the real differentia of the aesthetic from all other kinds of experience? 

_ These are the problems upon which I venture here to direct attention. 
Experimental work upon them has been very sporadic. Much of the 
earlier work has unconsciously touched upon them, most frequently 
ignoring them, but sometimes throwing out valuable hints. At any rate 
we cannot be said to know much about them and for that reason they 
appear to me more worthy of attack and of a sustained effort to bring 
them to the test of actual experiment. 

These pre-empathic stages of aesthetic experience comprise, in the 
first place, the apprehension of the aesthetic object, and secondly, ante- 
cedent to it, the adaptation. initiating the apprehension. 

I shall deal with the results of experimental work on the apprehension 
of the object first. 


APPREHENSION. 


The study of the apprehension or apperception of objects is a question 
of General Psychology rather than of Aesthetics, and a great deal of the 
experimental work done upon it by General Psychology has a direct 
bearing on the aesthetic problem. Experiments have, however, been 
tried also from a specifically aesthetic point of view in this connexion, 
and one of the important means of research has been brought within the 
scope of aesthetic experiment by the introduction of tests with short- 
time exposures. It is interesting that this was attempted for the first 
time in an endeavour to deal with Empathy. Kiilpe! tried to ‘cut out: 
Empathy by offering to subjects a series of slides of architectural, 
sculptural and pictorial works with a short exposure of 3 seconds. The 
experiment failed, for even 3 seconds were sufficient to allow empathic 


1 O. Kiilpe: “Ein Beitrag zur experimentellen Aesthetik,” Amer. J. of Peychol. 1903, 
xiv. 215 ff. : 
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` states to emerge and associations to be formed. I had thesame experience 
with single colours where even a fraction of a second was insufficient to 
cut out Empathy and Association!. But, besides directing attention to 
the time factor in the development of the aesthetic state—a point so far 
very inadequately tested—it gave the negative result that Fechner’s 
‘direct’ factor, which these experiments had hoped to isolate, was so 
intimately bound up with what he supposed to be the ‘indirect’ (asso- 
ciative) factor as to be practically inseparable. This and the discovery 
of adaptation raised in a concrete form the problem whether the appre- 
hension of aeathetic objects could be treated as identical with that of 
non-aesthetic objects, in other words, whether there was such a thing 
as a definitely aesthetic apperception. Speculative Aesthetics had among 
many other things always tacitly assumed that there was, and the 
importance of the point is evident. For if there is anything aesthetic in 
the apprehension itself, it is conceivably this quality of the apprehension 
which in the first instance imparts the peculiarly aesthetic character 
to all the subsequent stages of the experience. 

Unfortunately there is a great dearth of accurate, experimentally 
ascertained knowledge on this question. Very little work has been done 
as yet from the specialised point of view of such a problem. The little 
information available is derived almost exclusively from experiments in 
the apprehension of pictorial objects and simple spatial forms and colours. 
A fair amount of research has indeed been undertaken with temporal 
forms of a simplé kind, especially with rhythm?, and the first really 
useful experiments on the apperception of single tones and simple tone- 
combinations are now available. But the apperceptive processes in the 
appreciation of poems or dramatic works are, except from a few stray 
observations*, so far quite unknown. 

Even in the case of spatial forms, our information is derived not so 
much from aesthetic experiments yielding introspective evidence of the 


1 Edward ank “The ‘perceptive Problem’ in the aesthetic Appreciation of single 
Colours,” this Journal, 1. 406. 

23 E, Meumann: “Untersuchungen zur Psychologie und Aesthetik des Rhythmus,” 
Philos. Stud. x. 249; M. Ettlinger: “Zur Grundlegung einer Aesthetik des Rhythmus,” 
Ztach. f. Psychol. 1900, xxi. 161; R. McDougall: “The Structure of simple Rhythm-forms,” 
Harvard Psychol. Stud. 1903, 1; R. H. Stetson: “Rhythm and Rhyme,” Harvard Psychol. 
Stud. 1903, 1: “A Motor Theory of Rhythm and disoreet succession,” Psychol. Rev. 1005, 
XL; K. Koffks: “Experimental-Untersachungen zur Lehre vom Rhythmus,” Ztech. f. 
Physiol. d. Sinnesorg. LD. 1. 

3 M. Dessow: “Anschauung und Beschreibung,” Arch. f. syst. Philos, N.F. 1904, x. 
20 ff + 
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subjects, as from tests demanding a written description of a previously 
apperceived object. Such descriptions—as distinct from the actual 
apperception—give certainly indications of the manner of the appre- 
hension which they reflect, but are open to generally admitted objections. 
They usually omit to state all the apprehended details and involve, as 
written statements, a transfer of visual impressions into language®. They 
require especially as literary productions, however humble, a productive 
effort, alien to the merely apprehending process and to some extent 
destructive of appreciation®. The former drawback attaches, of course, 
also to introspective evidence, but is much more easily corrected in the 
spoken intercourse between experimenter and subject. 

In the absence of specifically aesthetic experiments, it is impossible 
to state any definite conclusions. But the available material of experi- 
mental work undertaken from the general psychological standpoint 
suggests at least certain problems the solution of which would materially 
advance the question of an ‘aesthetic’ apperception. 

Binet* distinguishes in his Experimental Study of Intelligence four 
types of descriptions corresponding to four different types of apprehen- 
sion: The type deseripteur, the type observateur, type @érudst and type 
imaginatif or émotionel. Members of the‘first type content themselves 
with a pure and bald description of the details of the object, without even 
seeking to grasp their significance, much less their relation or the meaning 
of their collocation. This type yields, as Binet expresses it, a mere 
“description de nature morte.” The second type ‘observes,’ t.e. attempts 
to seize and gauge the expressive and significant features of an object; 
it realises that not all the details are of the same importance, but bear 
a definite relationship of significative values both to each other and to 
the whole. This type gives, in his words, “une description de tableau 
vivant.” The distinctive mark of a person of the type d’érudit is the ten- 
dency not to describe the object at all, but to state his knowledge about it. 
The object of his attention is not the impression, but the associated or 
remembered facts called up by it. The last type, the type émottonel or 
imaginatif, attempts to describe—and therefore presumably also to 


1 Except the above-mentioned experiments of Kulpe and Dessoir and those of v. Ritook: 
“Zar Analyse der aesthetiachen Wirkung auf Grund der Methode der Zeitvariation,” Zitsch. 
J. Aesth. v. 356, 512, and some experiments undertaken from the general psychological 
point of view which will be laid under contribution in the sequel. 
- 2 M, Dessoir: “Das Beschreiben von Bildern,” Zisch. f. Aesth. vini. 460. 

3 This is a special case of the non-equivalence of the method of impression and the 
method of production which I havé pointed out elsewhere (this Journal, m1. 425-7). 

t A, Binet: Etude expérimentale de P Intelligence, Paria, 1903. 
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apperceive—not so much the visible details af the object as its emotional 
meaning or its mood. A person of this class inclines, therefore, first, to 
grasp this aspect, and then to select only such details as help to reinforce 
the mood or its emotional appeal. Descriptions by this type are conse- 
quently equally centralised as those of the type observateur, but usually 
less rich in accurate detail and much more emotionally coloured. On 
the other hand, they are fuller of ideas and show more literary finisht. 
It must, of course, be remembered that these tests were carried out with 
children which detracts from the aesthetic value of the results, and that 
they were not undertaken from an aesthetic point of view at all. But, 
if we can trust our knowledge derived from other sources and supported 
by general considerations, it would seem that of these four types two 
at least, the type observateur and the type émotionel, have an aesthetic 
significance. I am confirmed in this belief by a set of experiments by 
F. Müller?. They were admirably arranged and were preceded by a 
trial experiment with adults, which enabled him to exercise a criticism 
upon the different types of his subjects and supplied a kind of aesthetio 
scale according to which he assessed the apperceptive types. He used 
Binet’s type-distinctions which he slightly elaborated, and places, as 
it seems to me justly, both the type descrigteur and the type d érudit 
low in the aesthetic valuation. 

Another classification of direct bearing upon Aesthetics is the dis- 
tinction between ‘analytic’ and ‘synthetic’ apprehension. The difference, 
tather vague, has long enjoyed general vogue, though it may be ques- 
tioned whether either analysis or synthesis is ever completely absent 
from any act of apprehension. The interest lies rather in the different 
degree of emphasis given to the one or the other, and in the possibility 
that such differences are perhaps peculiar to the apprehension of par- 
ticular objects or to the apperceptive habits of certain types of persons. 
“The process of perception...takes place in two stages. There is first 
(a) an immediate interpretation of the object as a whole and next (b) an 

analysis of this vaguely apprehended whole into its component parts. 


1 An interesting confirmation of the iype observateur and the type émotionel and of their 
aesthetic possibilities is furnished by Tolstoy (CotHHeHi4, IV. 176-8, 1003). A translation 
of part of this passage is to be found in P. Birukoff, Tolstoy, his Life and Work, L 337, Heine- 
mann, London. The occasion for Tolstoy’s observations was a lesson in compositi given 
to the peasant children of Yassnaysa Poliana. 

3 F. Muller: Aesthetisches und ausser-aesthetisches Urteilen des Kindes bei der Betracht- 
ung von Bildwerken, 1912. Muller expanded Binet’s four types into six: (1) descriptive, 
(2) observing, (3) emotionally-descriptive, (4) emotionally-observing, (5) eruditely- 
descriptive, and (6) eruditely-observing (pp. 52-3). 
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Subjects of all agés show a striking uniformity in the first process, 
whereas in the second there was no less striking variability.” These 
words are taken from a set of experiments! on perception undertaken 
from a general point of view and carried out by means of short exposures 
of lantern-slide pictures of an average of 1/13” in the hope of thereby 
delaying the process of perception and recognition. These exposures were 
repeated as often as the subject wished, until he felt that he was unable 
‘to get any more out of it.’ The failure to delay recognition or interpreta- 
tion concords entirely with the earlier experiments of Kiilpe. The second 
step again suggests differences between individuals in their mode of 
apprehension which, unfortunately, do not appear with sufficient clear- 
ness in the records, but resemble the distinctions between Binet’s type 
descripteur on the one side and his type observateur and émottonel on the 
other. The subjects appear: to have followed two distinct procedures: 
“some continued (after the general recognition of the object) to see each 
picture as a whole except when some outstanding feature happened to 
fall in the focus of their vision....Other subjects made a more or less 
systematic search for details*.” According to the experimenter it was 
especially the scientists who were distinguished by their systematic and 
patient analysis of every detail, quite irrespective of its importance for 
the whole or its intrinsic value, prompted by.an impersonal curiosity 
to solve every obscurity and by an equally impersonal passion for com- 
pleteness. Some asked for fifty or sixty exposures before they were 
satisfied, while subjects of the other type contented themselves with , 
a tenth part of this number. Unfortunately the special object of these 
tests renders them hardly directly applicable to sesthetic purposes. 
Especially the lack of critical distinctions between the subjects, divided 
simply into scientists and non-scientists without reference even to their 
psychological differences in imagery, ete., and the hardly disguised bias 
of the experimenter in favour of the scientific mind, detract from their 
usefulness. 

A peculiar defect from the aesthetic point of view was the choice 
of the pictures themselves. It would be of great value to ascertain whether 
objects of different character would be able to force upon the subjects 
an analytic or non-analytic apprehension, irrespectively of their usual 
apprehension and even against their individual apperceptive habits. .In 
particular it would be interesting to discover whether the one or the 
other mode corresponds to aesthetic and non-aesthetic apprehension, 

1 F. Smith: “An Experimental Study of Perception,” this Journal, vi. 325 ff. 
2 Ibid. 329. 
6—2 
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assuming this difference to exist. But none of the slides used lent them- 
selves easily to aesthetic appreciation, which was anyhow rendered 
almost impossible by the exclusively perceptive adaptation required by 
the tests. Most of the pictures showed more or less simple objects like 
animals or complex things without aesthetic interest. The only slides 
arousing more personal interest were two ‘incident pictures’ representing 
‘humorous incidents’ of a very mild description and very inferior execu- 
tion. It is interesting to note that several subjects called attention to the 
fact that their apprehension of these slides was of a type different from 
that of the other pictures. “I feel here,’ says one of them, “a marked 
difference of perception. In the engine picture it was a question of 
details. Here it is a question of the serse of a story, for which details 
are unnecessary”; and another stated that for him “the parts hardly 
exist in the story picture. Details would be a nuisance, so I keep to the 
story interest?.” These differences make it probable that similar tests 
with different slide material and different adaptations might produce 
observations of interest for Aesthetics. 

This is rendered all the more likel by some tests undertaken by 
M. Dessoir on the Description of Pictures?. All his subjects (10) were 
students of the history of Art. Three exposures of 1” each were given of | 
slides made from paintings of standing, though unknown to the subjects. 
After each exposure they were asked to write down a description of 
what they had seen. The result showed that all started with a general 
apprehension of the contents and especially with the disposition of the 
main elements of the pictures. “Even at the first immediate impression 
the pictures are determined with more or less certainty as belonging to 
a particular period of Art history (Dutch, Renaissance, 18th century, ' 
Modern), and as displaying a particular technique (etching, oil-painting, 
etc.), and are apprehended in their general appearance®.” “The picture 
is apperceived in certain general outlines, so that those elements without 
which it would be artistically unintelligible, offer themselves for descrip- 
tion*,” and “it is apprehended from the start as a whole, within which 
some details emerge at once with perfect clearness®.” “The subjects 
had the feeling at the first, or at the latest with the second, exposure 
that they had apprehended all that could be perceived in a momentary 
exposure®.” Even the second and third exposures do not seem to have 


1 F. Smith: loc. cit. 835. 

2 M. Dessoir: “Das Beschreiben von Bildern,” Ztsch. f. Aesth. voL 440. 

3 Ibid. 446. This is undoubtedly due to the partioular bias of his subjecta. 

4 [bid. 447. 5 Ibid. 449. 8 Ibid. 450. 
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led to so purely analytic an apprehension as occurred among’ the scientists 
in the previously mentioned tests. No doubt details were gradually 
grasped with greater clearness, but—remarks Dessoir—“in spite of all 
the detailed apprehension as the description proceeds, the whole remains 
consciously present. Even the smallest detail is apprehended not for. 
its own sake, so to speak, but in connexion with the wholet.” 

The tendency to apprehend parts or single details of a picture and 
to base the appreciation upon these, appeared in some experiments of 
Miss Calkins? as a peculiarity of children under nine years of age, and she 
summarises in the result the principal difference between young children 
and adults as the apperdeption of parts and of the whole respectively’. 

One point emerged accidentally from Dessoir’s experiments which 
should ‘certainly be examined more closely: some of his subjects seem 
to have apprehended first the formal features of the picture, the com- 
position, general shapes and outlines, the grouping and the relation of 
main parts to each other, while others were conscious of the content 
represented, rather than of the formal aspect‘. This apperception of 
formal qualities is corroborated by the tests of Kiilpe® and v. Ritook®. 
The last named even inclines to regard the difference as one of apper- 
ceptive type’. It seems desirable to obtain fuller information on this 
point by experiments specially designed to test this question, as the 
short exposures with which all these researchers worked may of them- 
selves have forced the attention to formal characteristics. The difference 
between subjects may, however, be at the bottom of differences of 
apperception of simple spatial forms to which Katz? has drawn attention. 
He discovered at first accidentally and then proved by experiments, 
that persons differ in the manner of apperceiving such simple figures 
as triangles or two-dimensional representations of cubes, pyramids, 

cylinders, etc. Some interpret and apprehend suitable line-complexes as 


1 M Dessoir: loc. cih 453. 

2 M. W. Calkins: “An attempted Experiment in psychological Aesthetios,” Peychol. 
Rev. vu. 586-7. 

3 Ibid. 590-1. The same observation was made by Miller (above). 

4 M. Dessoir: lc. 447. 5 0. Kúlpe: he. 

* v, Ritook: kc. 
l 1 Ibid. 371-2. v. Ritook observed that one of her subjecta habitually basod his ap- 

preciation on the formal aide of pictures. Müller observed that an awareness of formal 

features and of the artist’s intentions and treatment occurred only with subjecta having 
an interest in, and some experience of, Art, but was lacking in aesthetically uneducated 
subjects. : 

8 D. Katz: “Über individuelle Verschiedenheiten bei der Auffassung von Figuren,” 
Zech. f. Psychol. Lxv. 161 ff. 
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faces, or plain figures as plastic bodies, while others take them merely 
as unmeaning collocations of lines or as two-dimensional figures. Similar 
differences were found by Karpinska in the apperception of three- 
dimensional objects!. Katz suggests a distinction between ‘peripheral’ 
and ‘central’ types of apprehension, according as the visual impression 
is apprehended as such, or is modified by subjective additions leading to 
interpretation. 

As the result of an extensive series of individual tests of over 100 
persons on their appreciation of single colocrs and simple colour-com- 
binations?, I found the existence of four clearly distinguishable types of 
apperception which I called respectively the ‘objective,’ ‘physiological,’ 
‘associative’ and ‘character’ types. The pecu_iarity of the objective type 
is an impersonal attitude to the colour and a tendency to base apprecia- 
tion upon its purity, saturation, luminosity, and in general upon its 
degree of conformity to a preconceived standard. The second type appre- 
hends colour as an influence upon the personal mood and, presumably, 
the organism of the individual: colours are cheering or depressing, warm 
or cold, stimulating or soothing. For the third or associative type it is 
the power of the colour to call up associations or memory images of past 
experiences which determines the appreciation of the colour. In the 
eyes of the character-type, finally, colour possesses a mood, emotional 
character or temperament, even a personality. Colours are cheerful (as 
distinct from cheering), sad (as distinct from depressing), active, serious, 
reserved, reflective, brutal, jovial, funny, treacherous, stealthy, etc. 
Allegiance to one of these types—and everyone belongs to one or other— 
determines both the range and nature of the colour-preferences and the 
basis for the use of special criteria in dealing with colour-combinations. 
‘The types appear to be not merely momentary attitudes of the subject, 
but fundamental and permanent modes of apprehending and appreciating 
colour. 

These same types were found to exist in the appreciation of musical 
tones, as resulted from a set of experiments on “Individual Differences 


1 I. v. Karpinska: “Experimentelle Beitrdge zur Analyse der ‘Tiefenwahrnehmung,” 
Ztsch. f. Psychol. LVI 1. 

3 Edward Bullough: “The ‘perceptive Problem’ in the aesthetic Appreciation of single 
Colours,” this Journal, 1L 406 ff; “The ‘perceptive Problem’ in the Serneue Appreciation 
of simple Colour-combinations,” this Journal, mi. 406 £. 

3 After the experiments of C. S. Myers (see p. 87, note 1), I would adopt the tar 
‘intra-subjective’ proposed by him, in place of ‘physiological,’ which was at best 
a makeshift and wes found by him to be too narrow, when applied to musical 
experiences. 
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in Attitude towards Tonest.” It would appear from these tests that the 
term originally proposed for the second of the above types (the ‘physio- 
logical’) is too narrow and that ‘intra-subjective’ is a better description 
of that attitude. In addition, the differences of the material added to 
the results of the experiments with colours a number of most suggestive 
observations concerning the range and elaborations of the typical attitudes. 
A last distinction of forms of apprehension.has been pointed out by 
Aveling? between what he calls ‘symbolic’ and ‘a-symbolic’ appercep- 
tion. While.the ‘a-symbolic’ type apprehends objects and their meanings 
as individual, concrete things, the ‘symbolic’ subjects incline to see in 
them types or representatives of the species to which they belong. The 
tendency to see in the picture of a horse, not this individual particular 
horse, but ‘Horse’ in the abstract, depends naturally in part upon the 
kind of picture, but appears also and perhaps in the first place to be the 
outcome of a fundamental symbolising disposition of the subject. 
It is clearly a problem of aesthetic research how and to what extent 
these various apperceptive classifications are to be reconciled. Binet’s 
- four types, the apperceptive habits described as analytic and synthetic, 
active and passive, objective and subjective, peripheral and central, 
symbolic and a-symbolic, and my four types show sufficiently certain 
resemblances to each other. In attempting to reduce them to a simple 
grouping, it has to be remembered that several of these types. emerged 
not in reference to specifically aesthetic testa, but as the results of 
general psychological experiments. It is very probable, therefore, that 
several such distinctions may not belong to the aesthetic sphere at all — 
. Secondly, it is essential that proper criticism should be exercised towards 
the subjects themselyes. While Dessoir’s tests, for instance, dealt with 
subjects to whom the aesthetic attitude was familiar and in face of 
pictures habitual, Smith’s experiments give no indication how far, if at 
all, his subjects reached an aesthetic appreciation. of the slides. In 
aesthetic experiments it is desirable that not all the subjects should have 
the same habitual outlook, aesthetic or otherwise, so that the distinction 
between aesthetic and non-aesthetic behaviour should appear with 
sufficient clearness. At the same time, like must be compared with like 
and not with unlike. It is therefore necessary for the experimenter to 
- be in a position to exercise a critical discrimination, based on general 
1 ©. 8. Myers and C. W. Valentine: “A Study of the Individual Differences in Attitude 
towards: Tones,” this Journal, vir. 68 fi. 
1 F. Aveling: “The Relation ot Thought-process and Percept in Porooption,” this 


` Journal, rv. 227. 
3 Ibid. 227, 
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psychological, aesthetic and personal knowledge, between his various 
subjects. This discrimination will enable him to give due weight and 
value to the evidence supplied by subjects of a known aesthetic recep- 
tivity, compared with others to whom the aesthetic attitude is admittedly 
difficult or non-habitual?. 

With such an evaluation of the testimony of subjects it is not im- 
probable that the apparent diversity of types will prove much smaller 
than seems at first sight. At the same time the complexity of even the 
mere apprehension of an aesthetic object is evidently much greater than 
was previously suspected. The differences in aesthetic judgments were 
well known; varieties of associations were hardly a matter of surprise; 
the fluctuations in Empathy and the divergencies of its psychological 
working became evident. as soon as analysis concerned itself with, these 
processes. But the existence of apperceptive types has now introduced 
similar complications into the pre-empathic stages of appreciation. The 
one guiding principle, as a criterion of the aesthetic quality and value 
of the different forms of apperception, appears to be the conception of 
the unification of the percept and the perceptual processes. It is true that” 
this is something of an a priori principle. But its importance appears 
repeatedly: in Dessoir’s tests*, in Miller’s observations on children’, on 
several occasions in v. Ritook’s experiments‘, it came out in a peculiarly 
striking, because quite unexpected, manner in the experiments of v. Kar- 
pinska® on the perception of (three-dimensional) depth, where the 
plastic apperception of a really plane figure was said by some of the 
subjects to be far more unified and therefore aesthetically more effective 
than the view of the same figure as a plane design, which appeared 
scattered and disordered. It seemed to Miss Calkins? the main difference 
between an imimature and a developed appreciation and it has been used 
for the evaluation of perceptive types in my colour experiments’, 


“2 This is a general oriticiam of employing subjecte whose knowledge or interest leads 
to a uniform mental attitude. It affects to some extent even v. Ritook’s experiments, It 
does not affect Dessoir’s testa, since his object presupposed a certain uniformity of attitude 
on the part of his subjects. On the other hand, it renders experiments such as those of 
Utite (Grundetige der aesthetischen Farbenlehre, 1908) practically valueless, as I have pointed 
out elsewhere (this Journal, 11. 444, footnote 1). Admirable in the matter of discrimination 
are Muller’s experiments, as already stated. 

2 Deasoir: La 3 F. Muller: ho. 

* v. Ritook: he. 

5 y, Karpinska: Le. Cf. also Buhler, Die Gestaliwahrnehmung, 1918, 176. Here Prof. 
Kulpe, acting as one of his subjects, contrasted what he called the ‘aesthetic’ apperception 
of the figures as synthetic, with the ‘geometrical’ or analytic apperception. ý 

t Calkins: he. 7 Bullough: ke. 
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supported by similar observations of Valentine. The value of unification 
of the aesthetic experience, subjectively as a certain homogeneity or 
unity of the processes of appreciation, and objectively as the unification 
of the object by composition, content, or emotional and associative 
import, is so extensively attested by experience that it seems difficult.’ 
to over-rate its importance. The various means by which it is attained, 
and the range of its application, especially to temporal forms, are urgent 
problems for further experimental research?. 

At this point I may perhaps be permitted a short digression, as its 
substance is so closely connected with the question of apperception. 
Though the apperceptive differences are of relatively recent discovery, 
the general importance of the process of apprehénding an aesthetic 
object was realised much earlier and has occasionally been made the 
basis for general aesthetic theories. Two groups of such theories may 
conveniently be mentioned here. We may call those of the one ‘in- 
. tellectualistic,’ of the other ‘functional’ theories. 

The intellectualistic theories need not detain us. Their essence is 
that an object is aesthetically effective in proportion to the ease with 


1 C. W. Valentine: The Psychology of Beauty (The People’s Books), rev. ed., 1919, . 
101. ' 
2 By way of illustration, the following correspondences might be suggested: 
(a) My four types in reference to Binet’s: 
objective .. deseripteur; érudit. 
intra-subjective observateur plus émottronel. 
associativo ... observateur plus émotionel plus érudit. 
character ... émotsonel plus observateur. 
(b) Binet’s types in reference to mine: 
deserypleur objective (1). 


observateur. 
émotionel character } associative. 
drudi objective (2) i 


A considerably better correspondence is obtainable between my four types afd Muller’s 
six, expanded from Binet’s four. 
Another grouping is the classification under Umfication and Dissociation as follows: 


Unification Dissociation 
synthetio analytio 
central peripheral 
subjeotave objective 
descripteur 
Gnotionel . 
érudit 
\ character g 
associative associative 
n intra-subjective 


objective objective. 
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which it is grasped. This is at bottom the standpoint of all théories 
resting upon formal features, ratios, proportions, the golden section, etc. 
The recent experiments of Btihler! on the perception of spatial forms have 
indeed shown the importance of proportion for the apprehension of linear - 
complexes. But what is open to question is whether such a facility of 
apprehension and the consequent satisfaction is necessarily aesthetic, 
as it clearly occurs not merely in the aesthetic sphere, but just as con- 
stantly outside it. That ease of apperception—even the purely intellectual 
facility in apprehending meanings and historical and technical signi- 
ficance—may be a source of satisfaction and of pleasure, can hardly be 
contested, but the pleasure is by no means generally aesthetic. When it 
is, the fact can presumably be accounted for by the existence of an aes- 
thetic adaptation which colours all the subsequent processes?.—The once 
prevalent idea that familiarity is a source of aesthetic satisfaction, is of 
the same category, but manifestly untrue. For familiarity, as we know, 
more frequently breeds contempt. : 
The functional theories assert that certain objects are aesthetically 
pleasing, because they offer the best conditions for the easy and natural 
functioning of the physiological processes required for their apperception. 
The most prominent theory of this kind is the so-called ‘eye-movement’ 
theory which goes back to the eighteenth century and secured a fresh 
lease of life in the second half of the nineteenth through the ‘ Wundt- 
Lamansky law’ of eye-movements. The eye-movement theory maintains 
that owing to the disposition of the muscles of the eye-ball certain 
movements are more easily carried out than others; and that therefore 
lines which ‘guide’ the eye in the direction of these naturally easy 
movements are more pleasing than lines which cause the eye to execute 
moreunnatural and difficult movements. The directions of easy movements 
are, according to the Wundt-Lamansky law, straight vertical and hori- 
zontal, and curved oblique lines. Sudden changes of direction, or straight 
oblique lines conflict with the muscular apparatus of the eye-ball and 
tend to produce torsions and uncertainties in the eye-movements. The 
consequence for Aesthetics would appear to be that linear forms should 
employ straight verticals and horizontals, but curved obliques; undulating 
lines, but not patterns involving constant changes of direction, like 
zig-zags; and that such figures would be pleasing as'a result of the 
facility with which ‘the eye follows’ their lines. For the same reason 
symmetrical forms are said to have the advantage of demanding a balance 


1 Buhler: Lc. (see p. 88, n. 5). 
= CE v. Ritook: he. 365, 
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or correspondence of eye-movements for the appreheusin of the right 
and left halves?. 

The theory resis, of course, on the assumption that the eye follows _ 
the lines and contours, as do all those unfortunate metaphorical ex- 
pressions speaking of ‘the eye being guided or running along certain 
lines.’ The eye does nothing of the kind. The whole assumption is false. 
On the contrary; the extremely painstaking and elaborate experiments 
carried out by Stratton? and Judd? have shown that the eye does not 
follow the lines, not even when the subject is told to follow them with 
his glance and is quite convinced that he is doing so. “In examining the 
negatives (of photographs'taken of the positions of the eye)—says 
Stratton—one is struck by the almost grotesque unlikeness between the 
outline observed and the action of the eye in observing it. For the most 
‘part the eye moves irregularly over the figure, seeking certain points of 
vantage from which the best view of the important features may-be 
obtained. And these positions are marked by the eye momentarily 
resting there...But even these points of rest are not so arranged as to 
supply of themselves a rough sense of the form perceived‘....” The 
same results were obtained from experiments with symmetrical forms: 
“As regards the question of symmetry of the movements of the eye, in 
some instances the negative (photographic record) displays: a rude 
balance...But it must be said that even the most symmetrical of these 
records can be called so only by courtesy, for they signally lack that ' 
exactness of correspondence of part to D which we demand in the 
objective formë.” 

With these observations the TETA theory may be regarded 
as definitely disposed of. The same fate may be anticipated for various 
other theories which make the easy functioning of muscular or organic 
action in the apprehension of beautiful objects the basis of aesthetic 
values, though, as Stratton remarks®, some of these may be more 
difficult to disprove by actual observations. 

A much more elaborate theory, combining in a sense the Hra 
and intellectualistic conceptions, is the ‘ apperceptive principle’ of Tapp 


1 Bee, for instanoe, Baldwin Brown: The Fine Arts, 212-4, ‘London, Murray, 1902. . 

3 0, M. Stratton. “Eye-Movements and the Aesthetics of visual Form,” Philos. Stud. 
xx. 336 ft; “Symmetry, linear illusions and the Movements of the Eye,” Psychol. Rev. 
xm 82. 

30. H. Judd: “Studies in Eye-Movements,” Psychol. Rev. Monograph Supplement, 
wit 1; Yals Psychol. Stud. 1. 1. 

4 Stratton: Psychol Rev. xm. 94. ns fy 

5 Ibid, 94, € Ibid. 95. ? ? Th. Lipps: Aesthetik, L 1903, 10 ff. 
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He tries to establish a connexion between pleasure, value and appercep- 
tion by treating the, last named as the principle of pleasure (in the 
widest sense). “Pleasure arises to the extent to which a psychical process 
(or its object) finds favourable conditions for its apperception (using 
‘apperception’ in the somewhat specialised sense of ‘appropriation’ or 
incorporation into the general psychical life of a person)!.” Apperception 
is, s0 to speak, the mutual fitting into each other of the object and the 
conditions of its apprehension, and is in so far a source of pleasure. Since 
“there is the tendency of the soul to comprise all data, all multiplicity 
into a unity or uniform whole in the act of apprehending or attending or , 
apperceiving?”—a law which he calls the ‘principle of unity®’—objects 
which meet this tendency halfway; because they offer objectively a unity, 
are apperceived with greater facility and possess therefore a higher 
aesthetic value than others which do not offer the same favourable 
conditions. Hence, Lipps contends, the aesthetic superiority of formal 
features, rhythms, symmetry, balance, contrast, or proportion, which he 
with great ingenuity and wealth of illustration brings under the common 
heading of ‘unity in variety ”*. 

In spite of the emphasis laid upon the pleasure-value of the aesthetic 
experience, Lipps’ account, apart from the peculiarities of his terminology 
at times, seems not unattractive. Unfortunately he presses the appercep- 
tive foundations of his system into the exclusive service of his empathy 
doctrine which of all the empathy theories is perhaps the least happy in 
formulation. 


ADAPTATION. 


If relatively so little is known of apperception, we are almost entirely 
in the region of hypothesis concerning adaptation. There is no doubt 
that adaptation actually occurs, of course. Our ignorance refers mainly 
to the special conditions under which it takes place, its character and 
composition and the question to what extent different types of it can be 
distinguished. This laok of information is largely due to the fact that 
adaptation is by its very nature difficult to deal with experimentally 
and that it seems to involve some of the obscurest factors of ‘tempera- 
ment’ and ‘personality’; chiefly, however, to the accident that it has 


1 Th. Lipps: Le. 11. 3 Ibid. 12. 2 Ibid. 19. 

* In accordance with his bias against all ‘empirioal’ factors, Lipps excludes expressly 
the intellectuale Lust, arising from an intellectual knowledge of unity (Aesthetik, i. 22 ff.). 
The obvious diffculty presented by simple objects (colours, tones, etc.), he tries to meet 
by the desperate expedient of grouping even these under the principle of ‘unity in variety’ 
by reference to the vibrations constituting colours and tones (Aesthetik, 1. 27 f). 
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never yet been studied as closely as the dther stages and factors of 
aesthetic appreciation. Yet there is a growing sense that here, if any- 
where, we may find that bedrock upon which the whole superstructure . 
of aesthetic experience—of appreciation as well'as artistic production— 
ultimately rests. 

The interest in adaptation is of relatively recent date. In 1905 
Segal! observed in carrying out a set of experiments with simple linear , 
forms that the same subject found oblique straight lines sometimes 
pleasant and sometimes unpleasant, occasionally on one and the same 
day. The explanation of this response was found to be that the subject 


regarded these oblique lines, sometimes as imperfect horizontals or - ' 


` verticals (and found them unpleasant as failures to be either one or the 
other), sometimes as a flying arrow. This latter apperception always 
` produced a pleasant effect. The question arose, what prompted the 
subject to adopt now this, now the other interpretation? Apart from 
the natural ambiguity of simple forms, Segal saw the reason, first “in 
the general, hardly definable, fundamental character of the individual, 
that which we call his individuality or personality,” and secondly in 
“the momentary mood and adaptation (Bewusstseinslage), immediately 
preceding the apperception of the object.” 

This is to my knowledge the first explicit reference in aesthetic 
` literature to any such fact as adaptation. However imperfect and con- 
testable in details, Segal’s observation was a discovery of the greatest 
value. It is true that he believed this adaptation as well as the inter- 
pretation based upon it to lie outside the sphere of the aesthetic experience, 
to be a ‘pre-aesthetic’ process common to all apprehension. Segal’s 
view would, I think, hardly be shared at the present time, since Empathy, 
. the real object of his experiments, has lost considerably in vogue, and 
the pre-empathic stages of appreciation have attracted more attention. 
Adaptation, in the sense I venture to give to it, is undoubtedly connected 
with the general temperament and personality of an individual. The 
personality as such is, of course, as Segal said, ‘pre-aesthetic.’ But the 
adaptation, though a reflexion or manifestation of the personality, belongs 
unquestionably to the aesthetic sphere. As the result of my colour-ex- 
periments and the discovery of the perceptive types, I believe that 
adaptation as well as apperception are not merely a colourless basis for 
the later stages of appreciation; adaptation is not simply a gateway 
through which one walks into the garden of aesthetic delight. It is rather 


1 J. Segal: “Uber die Wohlgefälligkeit einfacher räumlicher Formen,” Arch. f. d. ges. 
Psychol. vi. 53 fi. : 2 Ibid, 108. 
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a coloured glass through which one sees all objects steeped in a special 
colour, and this colour is precisely the aesthetic quality which the objects 
seem to display. It is, irrespectively of the objects themselves, an 
aesthetic adaptation and represents the whole groundwork on which the 
aesthetic experience rests. It is needless to say that this is a view so 
different from that of Segal that it would be unfair to use it as a criticism 
of his original conception. 

Before explaining more in detail the significance of adaptation for 
aesthetic theory thus hinted at, a few words are needed to indicate its 
nature. In a general way, adaptation implies, positively, the attending 
to the various aspects presented by the object (either spontaneously ‘or 
by an act of voluntary attention) and the opening? of all the channels 
of reminiscence, associations, historical and technical knowledge, infer- 
ences, emotional resonances, organic sensations, ete., in so far as they 
may serve to impart an adequate meaning to the object and to lead to 
an adequate interpretation of it on the lines predetermined by the artist. 
Negatively, it involves the cutting out of all irrelevant trends of thought, 
extra-aesthetic points of view, the selection of valuable associations and 
the suppression of useless or disturbing dispositions, especially of such 
as by their intensity or nature would lead to deviating associations, 
purely personal interests, or reminiscences splitting the interest in the 
object or destroying the unity of attention and appreciation. 

It is one of the tasks of experimental research to investigate the 
chief characteristics of aesthetic adaptation, and by way of suggestion, 
I venture to put forward four features which I believe to be peculiar to 
it. In so doing I hope to make clearer the nature of aesthetic adaptation 
as it presents itself to me, and the function which I would attribute to 
it in aesthetic theory. 

l. Like all adaptation, it involves a large element of expectancy. 
But this expectancy is curiously vague and undefined. It is true that 
an adaptation to a special art or even type of work to which the pro- 
spective aesthetic experience belongs sets certain limits to this vagueness. 
We know whether to expect a comedy or a tragedy when we go to the 
theatre, a sonata or an oratorio when we attend a concert. But it is not 
—and this seems to me an important characteristic, complicating this 
indefiniteness—the typical experience, but the individual, concrete 
experience which is the object of expectancy’. It is not Tragedy that 

1 This would run counter, as stated immediately below. to normal adaptation which is 
* for tymeoal, generic experience rather than for individual. Cf. the general rule (stated by 


Killpe, Grundrisa der Psychologie (1893)), that generic experiences are hetter remembered 
than individual. This also affecta reproduction. 
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we go to see, nor even ‘Shakespearean Tragedy, but this or that particu- 
lar tragedy, on this particular occasion—whether we have ever seen it 
before or not. sO 

2. In fact, our adaptation to the individual and concrete experience 
is the more effective and adequate, the less it operates with preconcep- 
tions and typical standards, with the possible affinities or resemblances 
of the work, or with its concordance with habit or tradition. While the 
value of ordinary experience lies largely in its confirmation of our 
expectations, it is characteristic of aesthetic experiences to surprise us 
by their originality. This seems to be the result of the combination of 
the marked individualistic expectancy of our prospective experience with 
—however paradoxical it sounds—the indefiniteness of our adaptation. 
This vagueness, the very reverse of dogmatism, but an open-mindedness, 
even a kind of trustful humility is described somewhere by Schopen- 
hauer, by likening our attitude to that of a humble subject approaching 
his king and waiting in silence until he should deign to speak to him. 

A failure in these two respects is well known as the cause of many a 
miscarried effect. A pronounced typical expectancy either fails to see 
the concrete novelty or misses the—wrongly expected—correspondence 
with traditional or habitual forms. Dogmatic standards and demands 
are only another form of the same fault of adaptation, the result of 
prejudice, narrow-mindedness or merely of set habits and immobility 
of mind. 

3. In the third place, the general feeling-tone of our adaptation is 
markedly pleasant. But it is important to note that this pleasantness 
is centred not upon the expectation of a personally pleasant experience, 
but upon the value of the prospective experience. 

4, Closely connected with this last point, I must mention the perhaps 
most important feature of the aesthetic adaptation, namely its impersonal 
or rather non-personal character, 

There is a fairly general agreement about this characteristic, although 
there is as yet no concensus on its accurate description or its full signi- 
ficance. Personally I incline to regard this as the most important and 
fundamental aspect of the aesthetic, as distinct from other, adaptation. 
Its main feature is a divorce from all directly practical needs and 
functions and from the personal relevance of the object: it is neither 
agreeable (as a personal affection), nor useful (as fulfilling a practical 
function), nor directly ethically valuable (as serving a socially sanctioned, 
remotely personal purpose). At the same time, our adaptation is not 
impersonal, in the sense of scientific impartiality or mere intellectual 
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curiosity. It is rather a non-personal relation to the object; its signi- 
ficance does not affect me in my everyday experience, yet it does not 
lose touch with either the emotional sphere or a generally human interest; 
and though the experience has a certain unreality or, if you like, fictitious- 
ness about it, it yet does not fail to obtain a full response of the personality 
to which it appeals. This curious dualism of attitude, a paradoxical 
combination of impersonal and intensely personal reaction, I have tried 
elsewhere to describe as ‘Distance!.” Others have tried to formulate 
these puzzling facts by reference to ‘assumptions?’ in place of existential 
judgments, or an attitude of ‘supposal’ or make-believe, as the basis 
of aesthetic response. This view lays successful stress upon the imagina- 
tive element involved in the aesthetic attitude, but is held to find 
difficulties in the occurrence of an aesthetic appreciation of Nature and 
of actual events in real life. The theory of ‘imaginative emotions’ 
(Phantasiegefiihle)® attempts to meet this objection and to obviate some 
obscurities in the ‘assumption theory.’ Another view treats the aesthetic 
attitude as the result of a ‘play-adaptation.’ This attempt has certain 
drawbacks, inherent in the correlation of Art and Play, a theory of Art 
which goes back to the eighteenth century but was revived in the last 
decade of the nineteenth century. The ‘play-adaptation’ has possibly, 
as the opposite to a ‘reality-adaptation’ (Wsrklichkeits-Einstellung), to be 
distinguished from a ‘non-serious-adaptation’ (Nicht-ernst-Hinstellung) 
as has recently been pointed outt. 

All these attempts to define this characteristic feature of aesthetic 
adaptation is a great step in advance over the old ‘illusion’ theories 
based on deception or probability or on the opposition between the work 
and some ‘copied’ reality. Whatever the ultimate formulation will be, 
.I feel sure that we shall find here one of the marks, perhaps the mark, 
distinguishing aesthetic adaptation. It may be this feature which will 
prove to be the condition of all the subsequent elaborations and colourings 


1 Edward Bullough: “ Peyohioal Distance as a Factor in Art and as an aesthetic 
Principle,” this Journal, v. 87-118. 

2 A. Meinong: “Uber Annahmen,” Ztsch. f. Psychol. u. Physiol, d. Sinnesorg., Ergan- 
zungsband, 2, 1902; 8. Witasek: “Zur peychologischen Analyse der Einfühlung,” Zitsch. ' 
f. Psychol. u. Physiol. d. Sinnesorg. xxv. 4 ff.; Grundzuge der Aesthetik, 1904. 

3 R. Saxinger: “Uber die Natur der Phantasiegefthle u. Phantasiebegehrungen ” 
(in Meinong’s Gegenstandstheurie, 1904). Saxinger tries to show that Phantasiegefwhle are 
emotional states sui generis, not as Witasek maintained and Memong implied—wrongly 
and unintentionally, acoording to ee dependent on or equivalent to 
Annahmegeftthle, 

. 4 M. Geiger: “Das Problem der deakhntiaction Scheingefuhle,” Ber. d. ersten Kongresses 
far Aesthetik, Berlin, 1913, 191. 
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of aesthetic, as distinguished from other types of, experience. It is 
certainly this non-practical, non-personal character of adaptation which 
is responsible for the seemingly unreal quality of the emotions of Empathy 
and for the ‘semblance’ of the whole experience. It is the ‘filtering’ 
process exercised by it which permits the associations, freed from their 
purely personal significance, to enter as ingredients into aesthetic 
appreciation and to enrich meaning with a quasi-personal interest. It 
establishes the distinction between the beautiful and the agreeable, marks 
off the tragic from the sad and the humorous from the merely ludicrous. 
It is, in short, that unifying element which renders aesthetic appreciation 
homogeneous and imparts to it its singleness of point of view, quality 
and appeal. 

It is important to distinguish from the question of the nature and 
constitution of aesthetic adaptation, the problem of its typical behaviour 
and distribution. 

` As research found the different types of apperception to occur with 
varying frequency among different types of persons, so it is clear—even 
from our superficial every-day experience—that aesthetic adaptation 
occurs in various degrees of frequency, stability and permanence in 
different individuals. And as different types of persons have come to be 
.distinguished by their habitual’ mode of apperception, nothing would 
seem more probable than that persons would be found to fall into different 


classes according to the type of adaptation habitual to them. The. 


perceptive types seemed to all appearance to be permanent. The same 
persons showed after a lapse of years the same characteristics of apper- 
ception and, allowing for the difference of another medium, the peculiar 
features of their type also in musical experiences. Even the possibility 
that these types are inherited is not to be altogether dismissed. All this 
goes to show that a special apperceptive habit is a definite and possibly 
fundamental asset of its owner. Without suggesting a necessary corre- 
lation between perceptive types and adaptation types, I cannot but 
think that similar divisions into types of adaptation would be possible, 
once sufficient experimental data were available. 

At the same time the questions of spontaneity and stability of 
adaptation, both in concrete instances and as typical characters of 
different groups of persons, might find their answer. That adaptation 
can be attained voluntarily is well known; but in many people it is pre- 
sumably a spontaneous process, in proportion as the aesthetic adaptation 
is natural or habitual with them. It is a special object of research, how 
far disturbing factors can be either voluntarily overcome or are spon- 

J. of Payoh. xu. 7 
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taneously set aside. This leads to the question of stability of adaptation, 
t.e. of the greater or lesser facility of different persons to maintain an 
aesthetic adaptation for any length of time. In reference to both these 
questions it must be borne in mind that adaptation may be secured or 
assisted by the object, by its power to compel aesthetic adaptation. This 
is, of course, what makes an object into a work of Art or a source of 
aesthetic appreciation. The temporal arts in particular dispose of special 
means to initiate an adaptation, by ‘introductions,’ -opening chapters, 
the ‘exposition’ of a play, an overture, ete. This advantage over the 
spatial arts which cannot prepare the spectator is, however, balanced 
by the disadvantage of requiring the maintenance of an adequate 
adaptation for a considerable length of tame. It is here that the adapta- 
tion is exposed to fluctuations, deviations and apparently especially to 
oscillations between the object and the subject’s self and his reactive 
feelings. 

If aesthetic adaptation proves to be as permanent and as fundamental 
a form of behaviour as I believe it to be, a new prospect opens out for 
aesthetic theory. In that case aesthetic adaptation, with all its profound 
importance for the subsequent stages of the aesthetic state, comes to 
represent a whole system of dispositions and tendencies orientated 
towards aesthetic experiences, which is more or less habitual to certain 
persons, and less frequently realised by others for whom it is attainable 
only in response to stronger, more explicit stimulation. This disposition 
or ‘polarisation’ towards aesthetic experiences constitutes the ‘aesthetic 
consciousness ’"—in the same sense as we speak of a religious ‘“conscious- 
ness’—within which and through which objects and experiences are 
aesthetically appreciated. That this kind of special outlook exists, admits 
of no doubt as a matter of broad, every-day experience. Older Aesthetics 
used a stock-illustration to show the ‘subjective’ nature of beauty, by 
describing the view taken of a landscape by various hypothetical visitors, 
a shop-keeper, an engineer, an estate-agent, a medical man, a prospector, 
a farmer, and contrasting their attitude with that of the painter. The 
difference of outlook between the painter and all the rest is the difference 
between the ‘aesthetic’ and the ‘practical consciousness.’ It is a 
difference, if I may use my own terminology, guaranteed by the ‘distance’ 
of the aesthetic adaptation and attitude, 

The same guarantee maintains the distinction between the ethical 
and scientific attitudes on the one side, and the aesthetic attitude on 


1 Gf. for an indication of the differences of attitude, the opening chapter of L’ Intelligence 
sympathique of G. Finnbogason, Paris, 1913. 
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the other. Both the practical value of moral conduct and the impersonal 
curiosity of science stand opposed to the balance of distance of the 
aesthetic consciousness. It is time at last to discard the time-honoured 
confusion of goodness, truth and beauty. 

These and similar distinctions belong really to the domain of a 
Philosophy of Art. The important point to seize at the moment is that 
until the conceptions with which Philosophies of Art are wont to operate. 
are illuminated by actually and accurately observed experiences of many 
persons, instead of being vaguely apprehended and rashly generalised 
personal introspections of their authors, little good will be done by 
interminable discussions of such topics, All I desire to point out here is 
that we have reason to believe that there ts a distinction which imparts 
to the aesthetic consciousness a character and significance of its own, 
irreducible to the value of the other attitudes. It is the concern of aes- 
thetic theory and experiment to define and analyse this consciousness, 
to ascertain the conditions of its realisation and the range and typical 
features of its occurrence. If this attempt proves successful, theory will 
have attained to a fundamental generalisation in Aesthetics. For this 
consciousness, as a mental state sut generis, is the level of psychic life 
which must be reached and maintained, if the aesthetic state is to be 
realised. Appreciation will then not be dependent upon the presence of , 
this or that mental process, upon pleasure or emotion, upon empathy or 
association or imagery or organic sensations. No; any mental state, from 
the obscurest organic féeling to the most abstract intellectual operation, 
may form the object of aesthetic appreciation—provided sf occurs within 
and on the level of the sphere of the aesthetic consciousness!. Given the 
aesthetic point of view, nothing in life or nature or Art need be aestheti- 
cally ineffective, as in point of fact, nothing is entirely barren as a 
possible source of aesthetic delight. 


1 Objecta and experiences differ, of course, considerably in the ease with which they 
can be maintained on the aesthetic level. The statement holds only in theory. In practice 
there will always be instances in which it proves impossible. It is in practice for this reason 
that Art is superior to ‘Nature’ in aesthetic value and effectiveness. 
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By G. UDNY YULE. « 


The Essentials of Mental Measurement. By Wu11am Brown and 
Goprrey H. Tuomson. Cambridge, at the University Press. 1921. 
pp. 216. Price 21s. net. 


This is a revised and expanded edition of Dr Brown’s well-known 
little work, bearing the same title, which was published in 1911 and has 
now been for some time out of print. The format has been increased 
from demy to royal 8vo; the number of pages from 154 to 216, and the 
price (alas!) from 3s. 6d. to 21s. net. Dr Brown, owing to his time being . 
taken up with Army medical work during the war, was unable to take ’ 
any further part in the development of applications of statistics to 
psychology after 1914 and the revision of the work, we gather, is almost 
wholly due to Professor Thomson. 

The additions and revisions are very considerable, and for the benefit 
of those who know the old edition it may be convenient to describe 
them. In Part I. Psychophysics two new statistical chapters have been 
interpolated. Chapter I on Mental Measurement is now followed by a. 
chapter on “The Elementary Theory of Probability” which covers a 
very wide field—frequency distributions, averages and measures of dis- 
persion, the standard error of the mean, the binomial distribution, and 
the normal curve. The former Chapter IT on the psychophysical methods 
succeeds this, and then comes the second new chapter on “Skewness 
and Heterogeneity in Psychophysical Date,” in which Professor Pearson’s 
test of goodness of fit is described, his system of skew curves, and the 
analysis of a compound distribution into two normal curves. The former 
Part II. Correlation has been even more largely expanded. The Intro- 
duction and the chapter that followed on the Mathematical Theory of 
Correlation remain the same in title though the matter has been revised. 
Chapter VII, on the Influence of Selection, covers not only the effect of 
selection on standard deviations and correlations, but also multiple 
correlation, ‘spurious’ correlation (‘spurious’ is an unfortunate term 
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which is better avoided) and a short account of the variate-difference 
method. In Chapter VIII the authors consider the correction of raw 
correlation coefficients for irrelevant factors and for observational errors, 
and in the two final chapters the theory of general ability and the 
hierarchy. There are some useful tables at the end of the book and 
excellent bibliographies. i 
The exposition, it may be said at once, is admirably lucid, as one ` 
would expect from both authors, though it is at times extremely com- 
pressed; the student will often have to refer to other volumes or to the 
original memoirs if he wishes adequately to study some of the methods 
of which hardly more than an outline is given. Certainly the volume 
_is one which should be in the hands of. every investigator who is using 
the methods considered. And yet—if I were asked whether the volume 
was entirely a satisfactory one I should feel bound to answer, No. My 
objection is not to the manner of exposition, but to the matter chosen. 
This may seem an unfair objection: an objection merely to the authors 
(for I take it that both authors must be held responsible for the matter 
included) having given us one sort of book when I would rather that 
they had given us another. But I do not think that my particular 
objection is unfair. A book, a good book, should be written with one 
aim, one outlook. The present book is heterogeneous: it is in part a 
text-book and in part a polemical pamphlet. If the reader skips the 
prefaces, to avoid the initial note of controversy, he will find himself 
reading an ordinary peaceful treatise until he gets to Chapter VI or 
perhaps Chapter VIII. In Chapter VI the trumpets begin to sound, 
though gently and musically, about the method of ranks. But with 
Chapter VIII, and the correction of correlation coefficients for errors of 
observation, the mêlée is fairly started and Chapters IX and X continue 
the fight on the field of the hierarchy. It should not have been impossible 
to write an exposition in a less controversial spirit. It would have been 
perfectly possible, for example, to exhibit the methods of correction of 
a correlation coefficient for uncorrelated errors without criticism of Pro- 
fessor Spearman’s use of the formulae, to emphasise the assumptions 
made, to show what happened when errors were not uncorrelated, and 
to illustrate the inapplicability of the assumptions (or of certain of 
them) in the few cases that have been tested. It would have been per- 
fectly possible, in the same way, to have shown how different systems 
of correlations arise from specific assumptions as to the nature of the. 
causation—variables which are linear functions of general, specific and 
group factors; the dice-throwing cases on which Dr Thomson has made 
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himself a specialist; and so on—and to have shown the student how 
difficult an aggregate of correlations might be to interpret, without 
entering into controversy at all. References at the end of the discussion 
to show the reader how questions of interpretation had arisen would 
have been quite sufficient. In spite of the controversy it is pleasant to 
note the statement by Dr Brown in his preface that as an opponent he 
has learnt to admire the work of Professor Spearman to a very -great 
degree, and regards his work in correlational psychology as epoch-making 
in its significance. 

As briefly as possible, a few comments may be made on the points of 
controversy. First as regards the method of ranks, that is of ranging 
individuals in order as regards any quality, numbering them off, and 
taking the number assigned to each individual as the measure of his 
quality for purposes of correlation. The alternative is to assume that if 
the two qualities correlated could be measured the correlation between 
them would be normal, and to use an approximate formula based on 
this assumption. Dr Thomson summarises his views on this point most 
clearly in his preface. He makes the, possibly very valuable, suggestion 
that it may be practicable to approximate to the true distribution by 
estimating not only ranks, but the relative order of differences between 
the ranked individuals, of the differences between these and so on. 
Failing this, “the question is whether it is more probable that the 
assumed or the measured distribution corresponds to the actual unknown 
mental distribution” (p. vii). On this I would make two comments. In 
the first place, as it seems to me, the mental distribution is not merely 
unknown but totally indeterminate and it is impossible to speak of an 
‘actual’ distribution, or of two intervals on the scale being equal or 
unequal, until the scale has been agreed on. Secondly, it is always 
possible to choose such a scale that the distribution of any variable 
taken singly shall be normal—though of course a scale so fixed is 
arbitrary and may be unnatural: but the assumption made in using 
Professor Pearson’s formula for obtaining the ‘true’ correlation from 
the correlation for ranks is one that it is not necessarily possible to 
secure by any choice of scale. It is assumed not only that the distribu- 
tion for each variable taken singly is normal, but also that the correlation 
is normal. A choice of scales such that the distribution for both variables 
is normal will only make the correlation normal, if it was originally of 

.the type that I have elsewhere termed ‘strained normalt? Given 


1 Cf my paper on Association in the Journal of the Royal Statistical Society, May 1912, 
Sections 39 et seq. 
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sufficient observations the existence of this type of distribution can 
perfectly well be tested in either of two ways. (1) A contingency table 
can be drawn up for the ranks, using at least three rows and three 
columns, and by the formulae of pp. 124-5 it can be seen whether this 
can be regarded as a normal distribution with the assigned correlation. 
(2) Each rank can be replaced by the equivalent normal deviation and 
the correlation then worked out between these deviations. As the 
validity of the assumption can be tested, there is no justification for 
using it without the test. It may be added that an objection may be 
brought against the use of any approximation which assumes normality, 
precisely of the same kind as is brought against one of Professor Spear- 
man’s methods by Dr Thomson—namely that, even if the assumption 
may be nearly true for a large aggregate of observations, it cannot be 
true for small samples. The method (2) suggested above is always 
applicable and may, perhaps, be of service—but it is not so brief as the 
pure ranks method. Given, however, the same number of observations, - 
the standard deviations can be determined once for all. 

On the question of correction of correlations for errors of observation, , 
I would like to point out that the formulae for correction only assume 
that errors and quantities measured are uncorrelated—that the correla- 
tion coefficient is zero—not that they are strictly independent, and the 
fact that the correlation-ratio in any given case is large is of no importance 
at all: the correlation-ratio on p. 160 ought not to be cited in this con- 
nection. In that case the correlation coeficient between errors and 
variables is practically zero: that is all that is required, and surely, in 
spite of the authors’ scepticism, what ought to be expected? No experi- 
menting would be of any value at all if there were a liability to biased 
errors, which could not be eliminated by averaging, at different points 
of the scale. The correlation between simultaneous errors in the observed 
magnitudes of two variables is another matter; but here again to allege 
that such correlation cannot be eliminated by proper methods of experi- 
menting seems to me to be taking a very hopeless attitude. Moreover 
I cannot help thinking that some blunder has exaggerated the evidence 
asto the existence of the latter type of correlation. I must decline to . 
believe that with 43 observations the probable error of a product-sum 
can be of the order of one-half of one per cent. of the quantity dealt 
with, as alleged by the figures on p. 159: and I note that the formula 
given, which I do not recognise, is of the wrong order in n (the number 
of observations). On the general principle I agree, however, with the ` 
authors that no formulae assuming lack of correlation can be trusted 
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for small samples and that “it is an essential of good work to use such 
samples that corrections to the raw values obtained are unimportant” 
(p. 161). 

Now as regards the ‘hierarchy’ controversy, let me first take the 
points with which I find myself in agreement with the authors. I agree 
that the Hart-Spearman criterion is unsatisfactory, and I agree that 
the use of the ‘correction’ formulae has been dangerous and possibly 
misleading. But both these conclusions leave me rather cold, for in the 
very little work that I have personally done on the hierarchy question 
I used Burt’s uncorrected coefficients and did not employ the criterion, 
and the results left no doubt at all in my own mind that the assumption 
‘of a general and of specific factors gave an extraordinarily good fit over the 
part of the table that I tested. Where Dr Thomson’s work seems to me 
most important is in his proof that quite other assumptions may lead 
to true hierarchies, and yet other assumptions again to distributions 
which may in some degree ape the form of the hierarchy and, even with 
a sufficient number of observations, be mistaken for that form under 
careless or incorrect methods of examination. But I part company 
altogether with him in his view that hierarchical order “is the natural 
relationship among these coefficients, on any theory whatever of the 
cause of the correlations, excepting only theories specially designed to 
prevent its occurrence. It is the absence of hierarchical order which 
would be a remarkable phenomenon requiring special explanation; its 
presence requires none beyond what is termed chance” (pp. 183-4). 
Let us be clear, in the first place, as to what is meant by hierarchical 
arrangement: its accepted meaning—I think I am right in saying—is 
that 

Tem Vem 

Tin Fon 
for all values of k, m, n, and s. Dr Thomson seems at times to degrade 
the meaning of the phrase to imply no more than positive correlation 
between Tem and f,m in any pair of columns. I use the phrase in the 
first sense, and cannot regard any table as hierarchical unless the rule 
holds—strictly for theoretical coefficients, or within the limits of prob- 
able error for observed coefficients. Now it is not necessarily true that 
“coefficients of correlation are themselves correlated” if by this is 
meant that ry», and 7,, are positively correlated for any pair of columns 
k and s. Fluctuations of sampling in the r’s are so correlated’and this 
may give rise to some trouble in interpreting observed tables, but not 
necessarily to a hierarchy in the strict sense. Nor—so far as I can see— 


- 
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can ‘chance’ give rise to a hierarchy. Dr Thomson’s mechanism of 
pp. 175-7 in the first place does not give rise to a hierarchy at all, but 
only to positive correlation between columns, and in the second place 
surely cannot be termed a ‘chance’ mechanism—all the important con- 
ditions were predetermined by Dr Thomson himself!. The result can 
no more be termed a ‘chance’ result than a cubical parabola can be 
termed a chance law.if the values of the coefficients are determined by 
drawing cards from a pack. As a matter of experience, I may say, no 
one of the few cases that I have examined from non-psychological fields 
yields a hierarchical arrangement. 

It seems to me impossible to agree then that the hierarchical arrange: 
ment found by some observers is a ‘chance’ result or does not call for 
explanation. The difficulty is that there may be more than one explana- 
tion. From the statistical standpoint Dr Spearman’s explanation seems 
to me to be by far the simplest, but the judgment as to its validity must 
be based on other grounds. 
` Itis not, or certainly not wholly, the fault of the authors, but the 

_ reading of this volume has produced in my own mind a feeling of extreme 
depression. \‘The Essentials of Mental Measurement”: a fine, rhythmic, 
magniloquent title! A heartening picture it calls up too: Essentials... 
the real root of the matter here! Mental... we are really going to get 
at the mind now, look you! Measurement... absence of personal bias... 
precision...splendid! But what do we find? Hssenttals—a few experi- 
mental methods, rather difficult to interpret: a mass of statistical 
methods, which ought to be termed ancillary, not essential: and a great 
deal of controversy. Mental? well it is no good attempting to pretend 
that many of the data (or any of the data?) can be termed mental. 
Even the authors, with their title before them, can only hope that their 
arguments have sufficed to “show that purely psychical measurement is 
a concewable possibility” (p. 9, my italics) and that their data’ are 
“indirect psychical measurements” (p. 10). And measurement! O dear! 
isn’t it almost an insult to the word to term some of these numerical 
data measurements? They are of the nature of estimates, most of them, 
and outrageously bad estimates often at that. I have begun to visualise 
the title of this book as “The Essentials (?) of Mental (?) Measure- 
ment (?).” 

Statistical methods, I say, should be seated as ancillary, hot 
essential. They are only essential where the subject of investigation is 
itself an aggregate, as a swarm of atoms, ora crowd. But here the oun ect - 

1 Compare Dr Garnett’s article in this Journal, xX. 242. 
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is the individual, not the aggregate of individuals as such. This being 
the case, statistical methods are only necessary in so far as experiment 
fails to attain its ideal, the ideal of only permitting one causal circum- 
stance to vary ata time. And it should always be the aim of the experi- 
menter not to revel in statistical methods (when he does revel and not 
swear) but steadily to diminish, by continual improvement ‘of his 
experimental methods, the necessity for their use and the influence 
they have on his conclusions. Statistical methods are not only ancillary ; 
they are, to the experimenter, a warning of failure. 

During the last year or two I have made it a practice to begin a short 
course of lectures to agricultural students, on some elements of statistical 
methods, by a lecture devoted entirely to showing how exceedingly bad 
agricultural experiments are, how this introduces the necessity for 
statistical methods in discussing the results, but does not obviate the 
primary necessity for improving the experimental methods. Is the latter 
warning unnecessary in the case of experimental psychology? I can 
only speak as a statistician with an exceedingly limited and sporadic 
knowledge of what is being done, but it seems to me that it is urgently 
necessary. The experiment (if it can be called an experiment at all) is ` 
often not only bad, but its badness seems to be accepted merely as a 
rather interesting fact, calling perhaps for the exercise of more elaborate 
statistical methods—a few partial coefficients of correlation—a few 
rather elaborate probable errors—and that is all. It does not seem to 
be recognised as primarily a condemnation of the experimenter, perhaps 
because the experimenter has never been exercised in the sciences where 
really accurate experiment is possible, so that he has no high ideal before 
him. Let me cite again from the volume before me one instance that 
I have mentioned already. On p. 160 it is seriously suggested that we 
cannot safely assume the error of measurement to be uncorrelated with 
the quantity measured. It does not seem to have occurred to the authors 
that if the suggestion were true (it was made perhaps under the domina- 
tion of the Spearman-complex) it would be an utter condemnation of the 
science on which théy were writing. Unless ‘it were possible to assume 
a great deal more, namely that the average error was zero for all values 
of the quantity measured, it would hardly be legitimate to speak of the 
data as measurements at all: their value for any useful purpose would . 
be nil. : l ; 

The New Psychology that was the new psychology some five-and- 
twenty years ago has had to surrender the title to a yet newer successor. 
What has happened in the interval? Measurement does not necessarily 
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mean progress. Failing the possibility of your measuring that which 
you desire, the lust for measurement may, for example, merely result 
in your measuring something else—and perhaps forgetting the difference 
—or in your ignoring some things merely because they cannot be 
measured. Has measurement in this field led to progress? The impression 
left by “The Essentials of Mental Measurement” is not cheering on the 
point. 
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The Letters of William James. Edited by his son, Henry James. London: 
Longmans Green and Co. 1920. Vol. 1, pp. xx + 348. Vol. 11, pp. xiii + 
382. 42s. net. 


These letters, admirably edited, are all of an intimate nature, revealing with won- 
derful clearness the attractive character of their writer—his general enthusiasm, his 
readiness to praise, his love of philosophy, his devotion to work and duty despite 
numerous interruptions owing to eye-strain, insomnia and fatigue. In them will be 
found little concerning the development and nature of his views on philosophical or 
psychological problems. When a medical student, only 21 years old, he wrote that of 
all departments of Medicine, that to which Dr Prince devotes himself [Psychiatry] is, 
he would think, the most interesting (L 44). Writing in 1867 from Berlin, aged 25, he 
says, “it seems to me that perhaps the time has come for psychology to begin to be a 
scienco” (1. 118). Nine year’s later he “organised the beginnings of the psychological 
laboratory” (1. 179) at Harvard, and two years after that-—during his honeymoon—he 
began on his Principles of Psychology. Of this he wrote, before its publication in 1890, 
“I have to forge every senzence in the teeth of irreducible and stubborn facts. It is 
like walking through the densest brush-wood”™ (1. 225). “I have written every page 
fourr five tumes....If there is aught of good m the style, it is the result of ceaseless toil 
in re-writing.” After the publication of the Principles, James’s main interests veered 
to philosophy. “My experimental aptitude,” he had confessed to Stumpf (1. 249), “is 
but small”; and now (in 1896, ast. 54) he writes to Flourney, “J have got rid of the 
laboratory for ever.... The results that come from all this laboratory work seem to me 
to grow more and more disappointing and trivial. What is most needed is new ideas. 
For every man who has one of them one may find a hundred who are willing to drudge 
patiently at some unimportant axperiment” (1 54). 


Psychology and the Day's Work. By Professor E. J. Swit. New York: Charles 
Scribner’s Sons. 1918. Pp. ix + 388. $2.00 net. 


A review of this ably written and interesting book is impossible, so wide is the field 
which it covers. The expert psychologist will find in it little to oriticize and little that 
is new beyond the illustrations, abundantly quoted by the author from relatively un- 
familiar sources. The ten chapters deal respectively with organization for menial 
efficiency, thinking and acting, habit in preparation for efficiency, the psychology of 
learning, fatigue and its psychology, curiosities of memory, memory and its improve- 
ment, the psychology of testimony and rumour, our varying selves, and the psychology 
of digestion. Thus, as he explains, “the writer has tried to seleot types of conduct, as 
well as phases and causes of behavior, that are fundamental to thinking and acting, 
whether in the life of social intercourse or in the business and professional world.” To 
the general public engaged in these spheres of intercourse the book may be confidently 
recommended, 
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A Young Girl’s Diary. Prefaced with a letter by Siamunp Frevup. Translated 
from the German by Epsw and Ozpar Paur. London: Allen and Unwin: 
1921. Pp. 272. 12s. 6d. net. 

This book, for obvious reasons specifically addressed to doctors, parents, teachers 
and students of psyoho-analysis, purporta (without adequate evidence) to be a diary 
written by a young Austrian girl of the upper middle class between her twelfth ahd 
fifteenth year. It will appeal strongly to those convinced of the importance of sexual 
thoughts in early life. ` 


In Search of the Soul and the Mechanism of Thought, Emotion and Conduct. By 
Dr BERNARD HOLLANDER. London: Kegan Paul. N.D. Vol.1, pp.x + 516. 
Vol. m1, pp. vii + 861. 42s. net. 


The first of these two massive volumes is historical, and finally leads to a vigorous 
defence of Gall and of phrenology. The second deals with ‘ethology’ (the sclence of 
character), the mental functions of the brain, genius, msanity and orime, and the 
“unexplored powers of the mind.” The following quotations serve to illustrate the 
writer's qualifications and standpoint: “The greater the strength and activity of a 
mental quality, the greater the pleasure attending the exercise” (1r. 5). “It has been 
shown in the previous chapter that the pleasurable passions are connected with the 
front part of the brain. In this chapter it will be shown that the depressing emotions 
are connected with the posterior part of the brain” (x. 128). Dr Hollander seeks to 
relate melancholia to the functions of the parietal lobe, mania to those of the base of 
the temporal lobe, “active sexual propensity” to “a large nape of the neok,” ete. He 
gives an elaborate account of the now completely discredited N rays, and he “refers 
to the probable existence of a human aura” (1. 301), and to the “undoubted com- 
munication...both in the waking state and the hypnotic state between mind and mind 
‘otherwise than through the known channels of sense” (1. 312). 


A Study of Women Delinquents in New York State. By M. R. Kernan, M. H. 8. 
Havers, A. DAWLEY and others. New York: The Century Co. 1920. Pp. 
xviii + 542. 


“The purpose of the present study,” published by the Bureau of Social Hygiene, 
“may bo stated as an attempt to furnish a scientific basis for the conceptions regarding 
women offenders, through an investigation concerning the distinguishing character- 
istics of women convicted of either serious crimes or minor offenses in New York 
tate” (p. 5). The first comparison attempted was between “one group of women 
delinquents and women in general”; the second was between the women offenders and 
“similar groups of men offenders.” Unfortunately, reliable data were often lacking 
with which those obtained from the women offenders could be compared. Conse- 
quently, as the authors state, they are compelled to “offer data on one side of the 
comparison without [alway] being able to secure the complementary information on 
the group to be compared” (p. 8). Thirdly, they divided the women offenders of the 
group studied ‘into various classes, according tb duration of delinquency, age at first 
conviction, drug habita, physical data, birth-place, colour, family life, educational 
opportunities, mental capacity, occupational history, sex irregularity, etc.; and they 
attempted to study the distinguishing characteristics with varying methods of olassi- 
fication. The statistical treatment appears to have been well carried out. The psycho- 
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logical examination wes conduoted on about 500 women, based on the Yerkes-Bridges 
Point Scale, the Stanford-Binst, the Woolley and other tests. The social investigation 
was so planned as “to obtain from each woman delinquent studied an oral statement 
giving the details of her personal history and her background” (p. 61), the information 
thus given being verified by other data and inquiries carefully recorded, and the 
tendency, if any, being noted towards misrepresentation or reticence. The authors’ 
general conclusion is that far too little importance has been of late attached to 
‘nurture,’ excessive stress being laid on ‘nature.’ They believe that ‘environment’ is 
shown by their data to be a more potent cause of delinquency than ‘intellectual 
ability.’ But they do not consider whether other defects, of affective or conative 
character, are correlated with crime. 


Religion and the New Psychology: a psycho-analytic Study of Religion. By W. 8: 
Swisner. London: Routledge and Sons. N.D. Pp. xv + 261. 10s. 6d. net. 


“There is an increasing body of literature,” the author announces in his foreword, 
“which deals with the new psychology and the psycho-analytio principle.” This ‘body’ 
is increasing at such a rate as to lack substance and significance. A leas superficial and 
more judicious examination of the psychological bases of religion, with a really critical 
application thereto of the psycho-analytical standpoint, is greatly needed. But 
Mr Swisher’s book is far from meeting this need. 


Mysticism, Friso and Scientific Psychology. By Professor Knieut 
Dunar. St Louis: L. V. Mosby Co. 1920. Pp. 173. $1.50. 


Prof. Dunlap argues that there is at the present day a dangerous increase of 
mysticism, especially of what he calls ‘quasi-’ and ‘pseudo-mysticiam,’ which includes 
“telepathy, clairvoyance and other supernatural methods of acquiring information or 
knowledge.” Then he points out (p. 40) that mystical expressions are closely related 
“to physiological conditions of a distinctly sexual nature” and “that the description of 
ecstasy in many cases would pass equally well as a description of the sexual organism.” 
Finally, he desoribes psycho-analysis as “one of the most important if not the most 
important mystical movement of the nineteenth century” (p. 44). He holds that 
‘*_..psycho-analyais is essentially antagonistic to scientific psychology,” that “in the 
Freudian system appears the fondamental anti-scientific postulate of mysticism: a 
form of knowledge—consciousness—which yet is not consciousness....To this mystic 
knowledge...ia aseribed an importance far above that of consciousness itself” (p. 89). 
The unconscious mind, then, is, for Prof. Dunlap, ‘mystical’ and ‘anti-scientific.” He 
holds that it “is almost the exact correspondent of the philosophical mystio’s third 
Kind of knowledge” (p. 46), additional to the knowledge obtained by perception and 
inference. “The whole poisonous vine [of psycho-analysis], with its tendrils threatening 
to grasp and choke all forms of learning...is rooted in the ‘assumption of an ‘un- 
conscious’ which is not merely the nervous system, and not merely something which 
isn’t conscious at all, but is truly a mystical third kind of knowledge” (pp. 162, 163). 
Comment is superfluous. Although such hostile prejudice and misunderstanding make 
just, reasonable criticism on the part of the author impossible, nevertheleas illustra- 
tions of various absurdities and rash conclusions adopted by psycho-analysts ocour 
scattered throughout the book. 
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Standard Method of Testing Juvenile Mentality. By N. J. Meivnım. Second 
enlarged edition. Philadelphia and London: J. B: ; Lippincott Co. 1920. 
Pp. vii + 162. 12s. 6d. net. 


This book describes the general procedure to be adopted in gathering and analysing 
mental testa, and gives a standard method of applying the Binet-Simon scale, with 
note of the various modifications adopted by Goddard, Yerkes, Stanford, eto. The 
appendix includes tests for persons above fifteen, instructions for giving the Porteus 
maze teata, eto, 


Die Intelligenz der Kinder und Jugendlichen und die Methoden ihrer Unter- 
suchung. Von Dr Wuriam Steen, Leipzig: J. A. Barth. 1920. B. xi+ 
335. M. 48. - 

This is issued in place of a third edition of the authors Inielligenzpriifungen an 
Kindern und Jugendlichen. It is divided into four sections, of which the first deals 
with the nature, varieties and development of intelligence, the second with the tests 
of the separate functions of intelligence and with its general measurement, the third 
and fourth with the applications of such tests to defective children and for the selection 
of those best fitted to proceed to higher education. 


Einführung in die Metaphysik auf Grundlage der Erfahrung. Von Professor 
Q. Heymans. Leipzig: J. A. Barth. 1921. 8. vi + 364. M. 56; geb. M. 61. 
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AFFECT IN THE DREAM 


By W. H. R. RIVERS 





Affect in the dream and the concept of censorship. The nightmare as 
a failure of wish-fulfilment ; character of affect due to this failure; 
partial failure and degrees of unpleasant affect. Infantile character 
of nightmare, Influence on affect of mental level action in the dream 


In an earlier paper! I have suggested an alternative explanation of 
certain features of the dream which Freud explains by means of his 
concept of the censorship. I have supposed that the fantastic character 
of the dream is not due to any process of distortion designed to elude 
the vigilance of some anthropomorphic agency watching at the threshold 
of consciousness, but is the natural result of the infantile character of 
the dream. I regard this character as the direct consequence of the 
coming into activity of modes of behaviour which in the waking state 
are held in check by levels of mental activity embodying the experience 
of later life. i 

It is the aim of this paper to show that the affective character of 
the dream which Freud has referred to the activity of the censorship is 
also the natural result of the character of the dream as an expression of 
infantile mentality. According to Freud one character of the dream is 
that its manifest content is as a rule poorer in affect than the dream- 
thoughts. Where there is an affect in the manifest dream it will also be 
found in the latent content, but the converse is not true. There may be 
no appreciable affective disturbance in the manifest dream when the 
presence of affect in the deeper content is evident. In other words, one 
of the results of the transformation of the latent into the manifest 
content of the dream is not only to disguise the nature of the dream- 
thoughts from the sleeper, but also to lessen or inhibit its affective 
character; and just as Freud ascribes the fact of disguise to the censorship, 
so does-he ascribe to this agency the lessening or inhibition of affect. 
I will begin by saying that my own experience definitely -confirms 
Freud’s statement that affect may be absent or at least inappreciable 

1 “Freud’s Concept of the ‘Censorship,’” Paychoanalytic Rev. 1920, vu, 213; republished 
in Instinct and the Unconscious, 1920, p. 228. 
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in the manifest dream when it is evidently present in ‘the deeper dream-" 
thoughts of which the manifest dream is the transformed expression. 

This is a definite fact which has to be explained by any theory which 
endeavours to account for the relation of the dream to the affective 
aspect of experience. I propose, however, to begin the consideration of 
this subject by dealing with a variety of the dream in which affect is 
not merely present ih the manifest content, but is present in an extreme 
degree. In the nightmare there is painful affect of the most intense kind, 
and any theory of the dream must take account of this character. This 
variety of dream, in the form of so-called night-terror, is especially liable- 
to occur in childhood, but examples of one kind or another often occur 
in adult life, especially under abnormal circumstances. Everyone who 
had to do with war-neurosis became very familiar ‘with this form of 
dream as @ characteristic example of the nightmare. 

The nightmare of war-neurosis generally occurred at first as a faithful 
reproduction of some scene of warfare, usually some experience of a 
particularly horrible kind or some dangerous event, such as a crash from 
an aeroplane. A characteristic feature of this variety of dream is that it 
is accompanied by an affect of a peculiarly intense kind, often with a 
special quality described as different from any known in waking life. The 
dream ends suddenly by the patient waking in a state of acute terror 
directly continuous with the terror of the dream and with all the physical 
accompaniments of extreme fear, such as profuse sweating, shaking, and 
violent beating of the heart. Often the dream recurs in exactly the same 
form night after night, and even several times in one night, and a 
sufferer will often keep himself from sleeping again after one experience 
from dread of its repetition. 

Two of these features are of special interest in relation to the place 
of affect in the dream. One is that the affective disturbance is extreme 
in amount; the other, that the dream is often the repetition of an actual 
experience without transformation of any kind. There is absolutely 
nothing of the grotesque or fantastic, but the dream follows the grim 
reality faithfully. Moreover, it is often in my experience one of the first 
signs of improvement that some amount of transformation appears; the 
events of the actual experience are replaced in the dre&m by incidents of 
other kinds, such as the appearance of terrifying animals, which stand 
in no direct relation to the actual war-experience of the dreamer. Though 
in these cases the dream continues to be accompanied by fear, this is 
less intense and accompanied by less severe physical manifestations, and 
in many cases this transformed character serves as a stage towards the 
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disappearance of the ‘nightmare’ character of the dreams. The course. 
of many of these cases suggests that there is.a definite relation between 
the amount of transformation and the intensity of the affect. They 
suggest ‘that the intensity of affect is inversely proportional to the. 
amount of transformation, a suggestion in harmony with the view of 
Freud that one of the results of the transformation of the latent into the 
manifest content of the dream is to lessen or inhibit its affective character. 

` When, however, we examine these dreams more closely we find that 
they show features which can hardly be reconciled with the general 
Freudian position. Above all is the difficulty of reconciliation with the 
view that every dream is a wish-fulfilment. It is difficult to see how 
such awful and .terrifying experiences as those of dreams of this kind 
can be the result of wishes of fhe dreamer. Even if there were no other 
facts to lead us to regard Freud’s view that the dream is a wish-fulfilment 
as unduly simple, and in my opinion there-are many such facts, the 
nightmare and the battle-dream would themselves be sufficient to lead 
us to revise the Freudian view. In its place I am accustomed to look 
upon the dream as the attempted solution of a conflict, an attempt to 
solve a conflict’ of the waking life by such means as still remain open 
when the higher levels of mental activity have been put out of action 
by the inhibition of sleep. 

Following this line of thought let us inquire how far the aighi 
and the battle-dream are capable of explanation as infantile attempts 
to solve a conflict. In considering this matter I will begin with a feature 
of dreams of this kind which I have not so far mentioned. 

In most, if not all, battle-dreams it is found that in the waking state 
the dreamer has been striving to keep out of his consciousness the 

is reproduced in the dream. He has been repressing 
this experience. It has been found over and over again that when-this 
process of repression is given up, the dreams no longer occur, or, if they 
continue, lose their terrifying character. A large body of evidence 
accumulated during the later years of the war showing that these 
terrifying dreams are due to repression of the experience which forms 
the content of the dream. So far as desire enters into causation, the 
dream is the direct negation of a wish, the wish not to be subjected to 
the repetition of a painful experience, the wish leading to a process of 
repression in the waking life which in its turn produces the dream in 
sleep. 
` Taking the process as a whole it seems to have the following character. 
One who has dreams of this kind has béen the subject of a painful 
: 8—2 
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experience which tends to obtrude itself upon his attention, a tendency 
which is counteracted by a process of repression, a process of keeping 
` the experience out of attention whenever it tends to appear. The conflict 
is one between a process in which an experience tends to recur to memory 
- and a desire that the experience shall not recur. So long as the subject 
- of this conflict is awake, the process of repression has the upper hand, 
but as soon as sleep occurs and the process of witting repression is 
removed, the repressed experience meets with no obstacle and makes its 
presence felt with full force. From this point of view the dream, instead 
of béing the fulfilment of a wish, conscious or unconscious, is the com- 
plete failure of a wish which is only effectual so long as the subject of . 
the experience remains awake. The experience of the nightmare not only 
fails wholly to fit into the category of wish-fulfilment; it suggests that 
this form of dream is essentially an expression of the complete negation 
of a wish. i 
If now we turn to consider how far a dream of this kind can be 
regarded as the solution of a conflict, we find that a conflict is undoubtedly 
present, viz. a conflict between the tendency of an experience to recur 
and the wish that it shall not do so. But if the dream is regarded as a 
_ solution of this conflict, it is a solution of a quite unsuccessful kind, so 
far as the health and happiness of the dreamer is concerned. From this 
point,of view a dream of this kind must be regarded as a failure of 
solution, and, if I am right in my view concerning the dependence of 
this form of dream upon repression, a failure directly due to a wrong 
method of meeting the situation. The whole process belongs to a category 
of a kind very different from that in which we place dreams of the more 
ugual kind. ; 
In the case, on the other hand, in which the dream begins to show 
a certain amount of transformation with the accompaniment of less 
intense affect, we find ourselves in the presence of a process of the same 
order as that with which we are acquainted in dreams of the customary 
kind. It is only when the process of transformation begins that it 
becomes at all possible to consider the nightmare as the solution of a 
conflict, and since in this case the chief result at first is to lessen the 
intensity of the painful affect, it can only be regarded as a solution of 
an imperfect kind, the effect of the transformation being to lessen to 
some extent the painfulness of an experience which the dreamer wishes 
to keep altogether out of his consciousness. If we include the nightmare 
in the dream-category, it becomes no longer possible simply to regard 
the dream as the solution of a conflict, though it may still be possible 
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dreams of my patient was due to the dream-consciousness having reached 
a solution contrary to the desires most prominent and most potent in 
the sleeper’s consciousness when awake. 

Having reached this solution of our problem, I can now consider 
another aspect of the dream so far as its affective nature is concerned. 
According to the view here put forward, dreams are not only regarded 
as solutions of conflicts, but as solutions of a kind differing from those 
adopted in healthy waking life in that the solution has an infantile 
character’, or at least a character belonging to a period of life earlier than 
that of the occurrence of the dream. Let us now inquire how far this 
infantile character is true of the nightmare, again taking the war-dream 
as our instance. The first point to notice is that under the ordinary 
circumstances of our modern civilised life, dreams of this character are 
exceptional in the adult. It is in childhood that they are best known, - 
forming the basis of the night-terrors from which so many children suffer. 
When they occur in the adult, they may be regarded as examples of 
regression to a state characteristic of childhood. 

A feature of the war-dream, and of other adult nightmares, is the 
exaggerated character of the fear experienced, this exaggeration being 
again a character of infancy and childhood. There is little doubt that 
infancy and childhood form a period of life in which the human being is’ 
liable to affective disturbances of a very intense kind with the crude 
explosive nature which is characteristic of the affect of the nightmare or 
war-dream. 

Still another feature of the war-dream, and probably also of the 
adult nightmare in general, is of special significance. The affective 
disturbance is described as having a peculiar quality unlike any ex- 
perience of towalinc liio cs lleled by the gusts of un- 
y to overwhelm sufferers 
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the incidents of warfare which have hitherto formed the exclusive content 
of the dream. There is little question that animals are prominens in the 
terrifying dreams of childhood, and their occurrence in the transformed 
war-dream may thus be regarded as another example of regression. 
Some of my patients remembered having had similar dreams in childhood, 
while in one case in which the terrifying image was a Chinaman, the 
dreamer distinctly recollected its occurrence in the dreams of his child- 
hood. The images utilised in these examples of transformation were 
characteristic of an early period of life. j 

The examination of the nightmare and war-dream thus shows that 
they possess, though in a different way, a character which I have 
ascribed to dreams of the more ordinary kind. The nightmare and the 
war-dream share with dreams of other kinds the feature that they are 
occurrences in which experience finds expression in sleep in a form 
characteristic of infancy or of periods of life earlier than that of the 
occurrence of the dream. While it is not possible to regard all dreams 
either as wish-fulfilments or as successful solutions of conflicis, it is 
possible to bring them all into the category of regression, of throwing 
back in sleep to modes of mental activity and expression characteristic 
of earlier periods of life. : 

While the pure battle-dream thus differs from the general run of 
dreams in respect of transformation, it falls into line with the rest with 
regard to the infantile form in which the affect finds expression. The 
infantile character gives a broader basis for classification than is afforded 
by the process of transformation. This being so, let us inquire how far 
this infantile character is capable of explaining, or at least of illustrating, 
the relation of the affect to the dream. For this purpose I shall use a 


dream which Freud has ci te this topic. In 
this dream Freud cleans 
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other hand, his own rôle as the Hercules of the occasion seemed to Freud 
to correspond with certain grandiose traits he detected in his own 
attitude towards the situation. Freud refers the absence of disgust in 
the dream to the fact revealed by his analysis that the thoughts of 
cleansing an Augean stable were combined with others of a pleasant kind 
referring to his own powers as a cleanser. The indifferent character of 
the dream in its affective aspect is referred to the combination of the two 
opposed kinds of affect present in the dream-thoughts. 

On the view that the dream is an expression of infantile modes of 
mental activity, another and a simpler explanation of the absence of 
disgust becomes possible. From this point of view Freud’s dream is an 
expression of a conflict between his desire to get’: away from certain 
disgusting aspects of his professional work and the desire for the beauties 
and pleasures of a holiday>The dream produces a symbolic solution of 
the conflict by getting rid of the disgusting aspects of his work by means 
’ of a procedure which would make a direct appeal to the mind of a child 
and is in consonance with e child’s modes of activity. The absence, of 
disgust in the dream seems to receive an explanation more natural and 
at the same time more simple than that given by Freud if in his 
dream he had for the time regressed to an infantile attitude and 
was seeking to purify his surroundings symbolically by a procedure 
characteristic of childhood. In the child such a procedure would 
not arouse the emotion of disgust and therefore no such emotion was 
afoused in the dream. The indifferent affective character of this 
dream becomes natural and needs no elaborate explanation if the dream 
be an infantile mode of expression of a wish-fulfilment- or the solution 
of a conflict. l a 
which the absence of affect in a 
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of which the dream-homicide was a symbolic expression. In this case 
the difference lies not so much in the relation between affect and the 
incident which called it forth, as in the nature of the affect itself. The 
infantile eharacter shows itself in the intense and explosive, or as I have. 
expressed it elsewhere#, in the ‘all-or-none’ character of the affect, while 
in the real situation this would have had the more restrained form which 
emotion normally assumes in adult life. 

Again, if the transference dream was an expression of infantile modes 
of feeling and acting, we have a case in which we may suppose that the 
child of the dream was being forced to turn away from one upon whom 
he had come to rely, and if current views concerning transference have 
any value, from one whom he had put in the position of his father. The 
intense affect of the dream, inappropriate perhaps to the actual situation 
of the dream, certainly inappropriate to the situation of having to turn 
from the help given to him by his physician, becomes wholly appropriate 
if in the dream the man had become again the child and was turning 
away from his father and ceasing to depend upon him for help and 
comfort*. The intensity of the affect becomes intelligible if the dream be 
a regression to infanoy, just as the absence of affect becomes intelligible 
if the dream-situation is one which the infantile mind would regard with 
indifference. i 

I have so far dealt almost entirely with painful or unpleasant affect 
in its relation to the dream. Itis now necessary to say something about 
the affects of a pleasant kind which so often accompany the dream. We 
have been led to connect the degree of intensity of painful affect present 
in the dream with the extent of the process of transformation, the 
absence of affect being correlated with the completeness of this process. 


I have supposed that the presen a of affect present 
in the dream stand in no de 
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symbolism in which a conflict is finding expressión are of a kind so natural 
to the child that they would not be accompanied by affect, there will 
be no affect in the dream. The situation as portrayed in the dream may 
be one of adult life, but the dream-reaction is that of the child so far 
as affect is concerned. 

If we now apply this point of view to the case in which the affect 
of a dream is of a pleasant kind, it will again be necessary to distinguish 
between dreams with varying degrees of transformation. We should 
expect pleasurable, as painful, affect to be the more definite, the less. 
the degree of transformation. Where there is no transformation, we 
should expect the affective accompaniment to be considerable in amount. 
As an example of this may be cited the dreams of the kind, to which I ~ 
have already referred incidentally, where the manifest content has a 
sexual nature. Here the pleasant nature of the affect is just as natural 
to the situation as the fear or terror accompanying a dream of which - 
the manifest content has reference to danger. š 

Another variety of dream accompanied by affect of a pleasant kind 
is that in which the manifest content has the nature of a day-dream. 
In this case again there is little if any transformation, but there is 
carried over into the dream an experience of waking life which in that 
waking life is definitely accompanied by pleasant affect. It may be 
suggested that the occurrence of the experience in sleep gives it that 
enhanced vividness and apparent reality which is characteristic of the 
day-dreams of childhood, and that the pleasantness of the affect is 
associated with this approach to an infantile character. 

At the beginning of this paper I mentioned a of Freud to which 
I may now return for a moment. According tc 
or disappearance of affect which 
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no agency watching at the threshold of consciousness for their explana- 

tion. Freud’s concept of the censorship was especially devised to meet 

the cases where affect is lessened or abolished and fails wholly to account 

for such dreams as those of my patient. The explanation of the nature of 
the affect in the dream as the necessary result of its infantile character 

not only renders the concept of the censorship unnecessary when it 

might seem to be appropriate, but it covers a wider field and is able to 

bring within its scope features of the dream with which this concept is 

wholly inadequate to deal. 

I will conclude this paper by stating the conclusions reached in it. 
T start from the position that dreams are attempts to solve in sleep 
conflicts of the waking life, and that these attempts are necessarily, from 
the nature of sleep, of a more or less infantile kind, since in sleep only 
the earlier levels of mental functioning are active. Next, I suppose, and 
here I follow Freud or at least agree with him, that the effect of trans- 
formation is to diminish or abolish the affective aspect of the conflict. 
Consequently, when there is no transformation, there is affect. in the 
dream. This affect is painful when the conflict fails to satisfy the most 
prominent wishes of the dreamer. On the other hand, it is pleasant 
when these wishes are gratified. But in the majority of dreams the 
affective aspect is slight or absent because the struggle is transformed 
and the solution of the conflict is only of a symbolic kind. 

Moreover, just as I have previously argued that the transformation, 
ascribed by Freud to the need to evade the agency he calls the censorship, 
is a natural and indeed inevitable result of the expression of the conflict 
in the mental im and modes of mental functioning of early life, so 
the affect has a similar infantile quality, and 
recourse to the agency of the 
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OD AID OF Go bo rt 


1. Tos PROBLEM. 


T begin by assuming that the term ‘Intelligence’ has an accepted 
meaning. Deferring a closer definition to the last section I meanwhile | 
use the term as meaning that form of mental ability, whether simple or 
composite, which is measured by modern mental tests. To the plain man 
the most incredible part of this modern concept of intelligence is the 
early age at which intelligence is supposed to stop growing. Binet’s 
scale of mental ages did not extend beyond fifteen. It is true that he 
added a group of five tests for adults, but these tests have since been 
found to be too difficult for the average adult. They fail to fit in with the 
rest of Binet’s scale, which is strictly based on age-performance experi- 
mentally determined. Instead of indicating a norm they fix an arbitrary 
standard. As, however, Binet was primarily concerned with the detec- 
tion of feeble-minded children it was but natural that he should have 
standardised the lower part of his scale more carefully than the upper 
part. 

In making the Stanford Revision of the Binet Scale Terman’ was 
influenced by no such restriction of purpose, and yet he could carry his 
age scale no further than fourteen. To represent the higher ages he has 
two sets of tests, one for the “average adult” and the other for the 
“superior adult.” In calculating the Intelligence Quotient (the ratio the 
mental age bears to the chronological age) he assumes the chronological 


1 The Measurement of Intelligence, 56-61. 
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age of all persons over sixteen to be sixteen; which is equivalent to 
assuming that after sixteen years of age there is no improvement in 
native intelligence. 

Burt! does not carry his scale of reasoning tests beyond fourteen. 

The question to be determined is: At what age does intelligence cease 
to grow? As there are grounds for believing that this terminal age varies 
with the individual—that there is not one terminal age but many 
terminal ages—it is desirable to know both the average and the range 
of these terminal ages. 


2, DIFFICULTIES IN THE WAY OF A COMPLETE SOLUTION OF THE PROBLEM. 


The main obstacle in the way of research is the difficulty of securing 
unselected subjects over fourteen years of age. Up to fourteen years of 
age there is but little difficulty; for all children between five and fourteen 
are compelled by law to attend school, where they can be found and 
tested. But after fourteen in almost every type of school the duller 
pupils begin to leave; and as the ages increase the age-groups get 
increasingly smaller, and the quality of intellect increasingly higher. Such 
improvement therefore as one would find in the intelligence of secondary 
school children as they proceed up the school is not necessarily due to 
the growth of intelligence with age: it may be due to the gradual elimina- 
tion of the less intelligent. 

It is almost impossible to feel certain that one has secured a good 
representative sample of any age-group beyond that which falls between 
13 and 14; and the further the group is removed from this the more 
difficult becomes the task. 


3. Toe DETEOTION OF ABSURDITIES AS A TEST OF INTELLIGENCE. 


a 
Binet seems to have been the first to eniploy absurd statements as 


a test of intelligence. He used the following five absurdities, which be 
allotted to the eleventh year in the 1908 scale, and to the tenth in the 
revised scale of 1911: 


(1) One day a man fell on his head off a bioyole and was instantly killed. He was 
taken to the hospital and they say he will never get better. 

(2) I have three brothers—Paul, Ernest, and myself. 

(3) Once the body of a poor girl was found in e wood, out into eighteen Pieces, 
They say that she killed herself. 

(4) Yesterday there was a railway accident; but the newspaper says it is not a 
serious one as only forty-eight people were killed. 


1 J. of Exp. Pedag. 1919, v. 73-77. 
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(5)'A man once said, “If I should over grow desperate and kill myself I shall 
not choose a Friday to do it on, for Friday is an unlucky day and would nee me 
bad luck.” 


In order to pass the test the child must detect three out of the five - 
absurdities; 

By way of criticism it may be remarked that four out of the five 
deal with murder or sudden death; that three depend on the same basal 
fact (the fact that a dead man is dead and can neither act nor suffer); ` 
that they are not equally easy; that they are not arranged in precise 
order of difficulty; and that there is some doubt as to the year to which 
they should be allocated. Burt considers No. 3 harder than No. 4, and 
No. 5 so hard that it is more suitable for children of eleven or twelve. 
Terman keeps the test in the tenth year, but Goddard and Kuhlmann 
place it in the eleventh year. Terman, however, makes two substitutions. 
Omitting No. 2 because in some languages the expression is idiématioally 
correct, and No. 5 because it is too hard, he substitutes the following: 

(1) A man said: “I know a road from my house to the city which is downhill 


nll the way to the city and downhill all the way back home.” 
(2) An engineer said that the more cars he had in his train the faster he could go. 


To compensate for the easier items Terman requires four to be correct 
instead of three. _ 
<«——— Qf the other absurdities which have from time to time feet suggested 
as alternatives to Binet’s the best are these: 


(1) This morning I met a smart young man. He was walking down the street 
with his hands in his pockets, and twirling a brand-new walking-stiok. (Whipple.) 

(2) When there is a collision the last carriage of a train is usually damaged most. 
So the guard thinks it would be best if the last carriage was always taken off before 
the train starte. (Yerkes.) 

~ (3) An Irishman called one day at the post office and asked if there was a letter 
waiting for him. “What is your name?” asked the postmaster. “Sure,” said the man, 
~ “you will find my name on the envelope.” 

(4) A boy wrote in his composition: “Soap smells nice but tastes horrid. It tastes 

worst of all when you get it in your eye.” 


The value of this type of test is beyond question. Those wis have ex- 
tensively used it agree with Terman, who says: “The detection of absurdi- 
ties is one of the most ingenious and serviceable tests of the entire scale. ` 
It is little influenced by schooling, and it comes nearer than any other M 
being a test of that species of mother-wit which we call common sense.’ 
And again: “It is an invaluable test for the higher grades ‘of mental 
deficiency.” 
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Valuable as these particular tests are for detecting the dull-witted 
and for marking a certain stage of mental development, they are of 
little use in differentiating ordinary adults. Terman observes that by- 
twelve years of age critical ability is so far developed that the test is : 
nearly always passed. This may be so if it is given in the form prescribed 
by Binet; but if we alter the mode of administering the test we get 
quite different results. Binet’s absurdity tests are oral and individual; 
the child is told beforehand that each sentence contains something that 
is silly, and he is asked to discover it. But if, on-the other hand, the 
child is left in doubt whether the statement is sensible or silly; if he is 
told that it may be either the one or the other, and is asked to say 
which and give his reasons, and especially if he is asked to write those. 
- reasons down, the difficulty of the task is greatly increased. Binet’s 
plan gives two possibilities—to find the absurdity or not to find it. The 
other plan gives three—to judge the sentence sensible, or to judge it . 
absurd without being able to explain the absurdity, or to judge it absurd 

and to explain the absurdity. 

i The difference is exemplified by a test which I have frequently used: ~ 
Captain Cook made three voyages round the world. In one of these 
voyages he was killed by savages. Which voyage was it—the first, the 
second, or the third? Although not precisely conforming to the type 
described above this is clearly an absurdity test admitting of three 
possible answers; and if, when the third voyage is given a reason is 
demanded the number of possibilities is increased to four. It is difficult 

to conceive that a lad of thirteen years of age with his wits about him 
could fail to give the right answer and the right explanation. Yet as 

a matter of fact about 40 per cent. of them do fail; at least they do so 
when ‘the test is written and not oral. Few give the wrong voyage 
(although about five per cent. do even this), but those who select the- 
third voyage cannot always show that they decide on logical grounds. 

Itherefore set about devising a series of absurdity tests which would 
be free from the main objections urged against the Binet absurdities, 
which would vary in difficulty and in the type of incongruity, and which 
could suitably be applied to older pupils. 


4, Tom Tests Usp. z 
The tests I used in my investigation comprise 34 absurdities mixed 
with a few quasi-absurdities—statements which at first blush seem absurd 
but are not really so. I give below the 34 real absurdities arranged in 
increasing order of difficulty. They are derived from various sources. 
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Some I have remembered, some (not many) I have invented, and some 
have been suggested to me by friends. 


Instructions—On the top of the paper write the name of your school, your name, 
and your age in years and months. 

Some of the following sayings are sensible and some are foolish, and you must say 
which of them are sensible and which are foolish. Do not write out the saying, but 
simply put its number on your paper and write after it the word “sensible” or 
“foolish.” If you write the word “sensible” you need say nothing more; but if you 
write the word “foolish” you must give a reason for your opinion. 





Section A. 
(1) A soldier writing home to his mother said: “I am writing this letter with æ 
sword in one hand and « pistol in the other.” 
(2) It is said that a certain town in Greece contains two relics of St Paul; one his 
skull when he was a boy, and the other his akull when he was a man. 
(3) An old gentleman complained that he could no longer walk round the park 


“as he used to: he could now only go half way round and back again. 


(4) In the year 1915 many more women got married than men. * 

(5) A hunter who had used up all his ammunition was,chased by a bear. A bright 
idea struck him: he would climb a tree. When he got to the top he remembered 
that the bear could also climb a tree; but he got out of his difficulty by pulling the 
tree up after him. 

(6) Light comes from the sun; feathers are light; therefore feathers come from 
the sun. 

_ Section B. 

(7) A boy who wanted to go to a cinema but had no money, thought it would be 
a good plan to walk in backwards, for the man at the door would think he was 
going out, and would not ask for his ticket. 

(8) A teacher said to his boys: “Tomorrow we hold a scripture examination, 
attendance at which is voluntary; so if any boy is absent he had better look out.” 

(9) A soldier in the march complained that every man in the regiment was out 
of step except himself.- 

(10) A sailor who was put to haul in a rope from the sea found it so long that ne 
gave it up in disgust saying that somebody must have out the end off. 

(11) The moon is more useful than the sun, for it gives us light in the night when 
we really need it, while the sun gives us light in the day when we don’t need it. 

(12) This is a sad and bitter world: we never strew flowers on a man’s grave until 
he is dead. 

(13) A stammerer who came from Birmingham to live in London was asked why 
he stammered more in London. He replied: “B-b-bigger town.” 

(14) A man said to his shoemaker: “You blockhead; I told you to make one of 
the shoes larger than the other, and instead of that you have made one of them smaller 
than the other.” 

(15) A speaker at a war economy meeting said: “We must all esonomise. The 
man who generally buys four suits of clothes a year should be satisfied with threo, 
thé man who buys three should be satisfied with two, and so on.” 
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Section C. 

(16) There is a tree in America which is so tall that it takes two men and a boy 
to see the top. 

(17) A householder saw an advertisement: “Buy one of Simkin’s stoves and save 
half your coal.” He bought two in order to save all of it. 

(18) A forgetful man once tied a knot in his hankerchief to remind him of some- 
thing; but he suddenly remembered that the last time he did this he could not recall 
what it was he had to remember. So this time he tied two knots to make sure. The 
first knot was to remind him that he had to remember something; the second to 
remind him of what that something was. 

(19) Iam not conceited, for I don’t think I am half as clever as I really am. 

(20) A country man came up to London during the war and saw on a hoarding 
the words: “Eat less bread: do it now.” He immediately went into a tea-shop to do 
it now. 

(21) “I don’t like onions,” said the boy, “and I'm glad I don’t; for if I did I 
should be eating them all day, and I hate the beastly things.” 

(22) An Irishman was charged at the police-court with having stolen a pig. Five 
witnesses swore that they had seen him do it; but the prisoner said that he could 
prove his innocence by bringing 50 witnesses who would swear that they had not 
seen him steal the pig. 

Section D. 

(23) “I have always noticed,” remarked the old man, “that if I do not die in 
March I am all right for the rest of the year.” 

(24) Some years ago it was proposed to shift Sunday from the end of the week 

- to the middle so as to divide the week into two parte. 

(25) John James, who had married his widow’s sister, used to day that if a man 
had a bad sister it was his misfortune, but if he had a bad wife it was his fault. 

(26) You are thin, and I am thin; but he is thinner than both of us put together. 

(27) One should never use long words when short ones will do just as well, for 
when the words are long the meaning is obscured by the unusualness of the terminology, 
and intelligibility is consequently endangered. 

(28) The three men laughed; then stopped suddenly as the eyes of each met those 
of the others across the table. 

(28) Watching pigs wallowing in the miro, he muttered: “‘No wonder they are 
called pigs.” 

: Section E. 

(30) A man who bought a dog that had been advertised complained to the seller 
that the dog’s legs were too short. The seller replied: “They are long enough to reach 
the ground aren’t they? what more do you want?” 

(31) A showman advertised for a giant and a dwarf. A man of ordinary height 


presented himself and offered to fill both parts. He claimed to be the smallest giant 


in the world and the biggest dwarf. 

(32) While standing near a clock tower just before the clock struck twelve two 
boys tried to find out which of them could hold his breath the longer. Neither of 
them won; for one was able to hold his breath from the first stroke of the clock to 
the sixth, and the other from the sixth to the twelfth. i 


h 
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(83) Every rule, even this one, has an exception. 

(34) The horse obeys his master because his eyes magnify, so that his master 
seems to the horse to be much larger than the horse himself. 

The plan I adopted in setting the test was to give each child a cyclo- 
styled copy of 38 statements comprising the 34 real absurdities inter- 
spersed with four spurious absurdities. The four spurious ones, arranged 
in increasing order of difficulty, were: 

(1) A man may live many years on a crust—the crust of the earth. 

(2) An old woman said that she was so old that in æ few years time she would 
be twice as old as she was forty years ago. 

(3) I bought my little boy a watch which was said to give the right time twice 
a day; it turned out to be a dummy watch with fixed hands. 

(4) The commonest word in the English language that is spelt the same way 
backwards and forwards is “a.” 

Any others of the same kind would have served just as well, for 
whatever answer was given it was not scored. Only the real absurdities 


- were considered in estimating the results. 


The time allowed was unlimited. The subjects were asked to hand in 
their papers as soon as they were finished. 

The seotional classification of the absurdities is based on the per- 
centage of adults who succeeded in detecting them. Each question in 
Section A was correctly answered by over 80 per cent. of adults, each in 
Section B by between 60 and 80 per cent., each in Section C by between 
40 and 60 per cent., each in Section D by between 20 and 40 per cent., 
and each in Section E by less than 20 per cent. Only 6 per cent. dealt 
successfully with the last question. 

The test was given to all children over eleven in two elementary 
schools, two central schools, three secondary schools, one day continua- 
tion school, one evening school, and one training college. Through the 
kind help of Dr R. R. Rusk I was able to secure results from a few 
schools and a training college in Scotland. Altogether about 2000 we 
were tested+. 

5. METHOD oF MABKING. 


The papers were all marked by myself, or under my supervision, in 
accordance with the following key?: 


1 I wish here to record my obligations to the followmg principals and head-teachers 
for their valuable co-operation in this research: Miss W. Mercier, M.A., Miss M. A. Tucker, 
M.A., Rev. C. J. Smith, M.A., Mr E. B. Cumberland, B.A., B.Sc , Mr J. G. Robson, Mr T. 
Lesa, Mr T. G. Tibbey, M.A., Mr F. E. Rogers, B.A., Mr E. G. Dixon, and the Principal of 
Harrods’ Continuation School. : 

1 My thanks are due to my colleague Mr F. P. B. Shipham, M.A., for his help in the 
marking and revision of the papers. 
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S 


il 


12. 
13. 
14. 
15. 
16. 
17. 


18. 


KEY. 


. Right: “He had no hand free for writing.” “Both hands occupied,” eto. 


Wrong: “He couldn’t write with a sword.” 


. Right: “No man has two skulla.” “A man has the same skull as he had as a 


boy,” eto. 


XY 


. Right: “The distance is the eal i 


Wrong: “Ho was a silly old man.” 
Some may contend that there is nothing inherently absurd in this, since a widow, 
widower, bigamist, or a divorced person may disturb the balance. 
; Such an answer is to be considered correct. 
Two points: (i) “The impossibility of pulling up the tree if he was on it,” (ii) “Thé 
futility of doing it.” If one point is given the teat is passed. 
Right: “He could not pull up the tree if he was on it.” 
“He had nowhere to put his foot except the tree.” 
“He had no fulcrum.” 
“Tf he pulled the tree up he would fall down with it.” 
Wrong: “Ho could not pull the tree up.” ` 
The logical fallacy must be detected. 
Right: “The word light is used in two senses.” 
“When we say feathers are light we mean weight,” 
Wrong : “Feathers do not come from the Sun.” 


‘ 


. The answer must imply that the boy would still be moving inwards. 


Right: “The man at the door would see that the boy was going in not out.” 
Wrong: “The man at the door would stop him.” 

Right: “Voluntary means, if you like.” 

Wrong: “The teacher should not punish a boy for being absent.” 

Bight; “He was out of step himself.” 


. Bight: “By cutting the end off the rope is made shorter.” 


“The rope still has an end.” 
Wrong: “You can't out the end off.” 
Right: “It is the sun that makes the day.” 
© “Without the sun there would be no day.” 
Wrong: “The moon gets its light from the sun.” 
Right: “A man has no grave until he is dead.” 
Right: “The size of the town makes no difference.” 
Right: “You cannot have one larger without having the other shorter.” 
“Both statements mean the same.” 
Right: “The man who had one suit a year would have to be satisfied with none.” 
Right: “Two men and a boy cannot see further than one man or one boy.” 
“We cannot add sights together.” 
Wrong: “Anybody could see the top.” 
Right: “Two stoves would burn more than one.” 
“To save all his coal he must burn none at all.” 
Right: “Two knots would not make him remember better than one.” 
“H the first knot would not remind him the second would not either.” 
Wrong: “Knota can’t make you remem! 


19. 


21, 


22. 


we 
S 


38 lg 


8 


31. 


32. 


33. 


Right: 


Right: 


Right: 


Right: 


Right: 


`P. B. BALLARD 133 


“He contradiota himself.” 

“Ho first says that hé is not conceited and then says that he is.” 

“He says he does not think himself clever and then says that he does.” 
Any answer will do that points out a contradiction, (a) between the two 
clauses or (b) between the two parts of the second olause. 

“He could not eat less by going into a tea-shop: he could only eat more.” 
“The advertisement asked you to eat leas at meal times: the ‘now’ did 
not mean at this moment.” 

“The boy assumes that he likes onions and that he does not like onions 
at the same time,” 

“He contradicts himself. He saya, If I like them I should hate them.” 
“The 60 witnesses were not real witnesses: they did not see anything.” 
“Only those who were present could give real evidence.” 

Any answer will do if it points out that negative evidence is in this case 
of no value. 


: “He might have said the same of any other month in the year.” 


The fallacy consists in asserting that to be true of a partioular month 
which is equally true of any other month. ‘ 


: “There would still be a week from Sunday to Sunday.” 


“Tt would not split the week.” 


: “You can’t shift Sunday.” 


“Sunday is the beginning of the week, not the end.” 


: “Tf a man has a widow he is dead.” 
: “Putting men together makes them fatter not thinner.” 
: “The writer does not follow his own advice.” 


“He tells us to use short words, and he himself uses long ones,” 


: “One man’s eyes cannot meet two other men’s eyes at once.” ~ 
: “Pigs are not so called because they are dirty, but it-is the other way 


about.” r 

“ Pigs is their proper name, their dirtiness has nothing to do with it.” 
Any answer will do if it suggests that the name is prior. 

“Every dog’s legs reach the ground” (implying that the buyer’s objection 
to this partioular dog is not met). 


` “Tega half an inch long would reach the ground, but they would be of 


no use,” 

“The buyer meant that the legs were not long enough to be useful or 
beautiful.” 

““What the buyer meant was that the legs were not long enough to keep 
the body some distance from the ground.” 

“A giant must be above the ordinary height, and a dwarf below the 
ordinary height.” 

“Smallness is a bad quality in a giant, and largeness in a dwarf.” 

“The second boy won for he held his breath for six intervals, while 
the first held it for five.” 

“‘Self-contradictory.” 

“This iteelf is a rule and the exception to it is that there is a rule which 
has no exoeption. Therefore if the rule is true it is also false.” - 


` 
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34. Right: “Tf his eyes magnify they magnify everything in the same proportion.” 
“Tf he sees a man big he also sees another horse big, and gcea his own 
body big.” 

6. RESULTS. 


The first school tested was a Central School, a school to which 
selected children are annually drafted from a group of contributory 
schools. The selection is based on proficiency in arithmetic and composi- 
tion as tested bya general competitive examination. There are no grounds 
for thinking that one year’s draft is any better or any worse than another 
year’s draft. The results are given in Table I. 


_ ‘Table I. 
Scores gained at a Central School. 
Ages se aed -» 11-12 12-18 13-14 14-15 
No. of childre: a. = -80 108 124 40 
Average score Pe 14-9 17-4 16-6 16-8 
Median score ese 15-5 17-5 16-7 17-0 
Semi-interquartile range 3-1 2-2 27 2-5 


The number of children over 15 was so small that no importance is 
to be attached to the results obtained from them. It is to be noted 
that the twelve-year-old group did Fetter than any other. 

At another Central School, however, to which the test was applied 
the scores improved with increasing age, for the average marks (with the 
semi-interquartile range (8.1.R.) in brackets) obtained by the age-groups 
beginning at 11-12 were 12-9 (1-9), 14-3 (3-0), 14-4 (2-5) and 16:5 (2-4), 
respectively. 

The three age-groups beginning with 11-12 were tested at an ordinary 
elementary school, and the average scores made were 8:5 (8.1.B. = 3-2), 
10-7 (S.L.R. = 2-2), 10-2 (8.1. = 3-0). The twelve-year-old’s did better 
than the thirteen-year-old’s. At another elementary school, however,— 
a school in a better neighbourhood—the corresponding scores were 
10 (8.1.8. = 4:2), 12-6 (8.1.R. = 2-2) and 13-6 (8.1.8. = 2-7), 

In a large and good secondary school the averages for the years 11 
to 17 respectively were: 18, 18-8, 19-7, 22-6, 22-8, 22-5, 22-3. The semi- 
interquartile range of all the scores was 2:8. The maximum score was 
reached at 15. At another secondary school the maximum was again 
reached at 15, though there were pupils up to 18. 

Interesting results were secured at a continuation school held on 
the premises of a large business firm. There were 34 pupils in the 
fourteen-year-old group, 164 in the fifteen-year-old group, and 112 in ` 
the sixteen-year-old group. The average marks were 19-1 (8.1.R. = 3-3), 
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15-6 (8.1.R. = 2-7) and 16-7 (s.1.R. = 3-3) for the three groups respectively. 
The superiority of the youngest group is explained by the fact that they 
were the only group selected by the firm after peace had been signed. 
During the war the selection was necessarily less stringent. 

Ata training college for women 141 students were tested. The average 
score was 21-1, the median was 22, and the semi-interquartile range was 
3-5. The results indicate a degree of intelligence well above the average, 
but a little below the average at a good secondary school; thus confirming 
an opinion, frequently expressed, that the best scholars from secondary 
schools do not enter the teaching profession. 

The number of papers received. from Scotland was too small for the 
results to be significant. Such as they were, however, they indicate that 
Scottish children have keener eyes for absurdities than English children. — 
The popular belief that a Scotsman cannot see the point of a joke is 
probably ill-founded: he sees the point but he does not see its fun. It 
is an emotional, not an intellectual disability. 

The validity of pooling results from such disparate sources is very 
doubtful; and too much weight must not be attached to the following 
`- scores which were obtained by taking all the papers together from all 
_ the schools tested in England and Scotland, and finding the average: 

Age 11 12 133 14 15 1 1 
Averages 131 144 151l 174 185 -189 .18-9 

These norms support the conclusions reached by other investigators. 
Remembering what has already been said about the tendency of the 
duller children to fall out of the ranks after fourteen, we feel justified 
in concluding that the rate of growth of intelligence gradually slows 
down and that after sixteen years of age it virtually stops. Indeed 
there is not much improvement after twelve. It is true that my figures 
show a fairly large step from 13 to 14, but this is easily accounted for 
by the fact that the thirteen-year-old’s tested were a fairly representative 
group; while after the fourteenth birthday social and intellectual selec- 
tion began to operate. ` ; 

An attempt was made to compare the abilities of secondary school 
boys with those of older people. A test for this purpose was prepared 
by selecting ten of the absurdities given above (the first and last in each 
of the five sections), and one quasi-absurdity—the third. The results of 
this test, which was given at a. secondary school for boys and an evening 
school for men and women, and set forth in Table IL. 

The marks gained by the evening school students were amazingly 
low. These students, however, were not of an intellectual type; and there 
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is a possibility that some of them did not take the tests quite seriously. 
The mistakes they made did not as a rule consist in the wrong interpreta- 
tion of an absurdity, but in a sheer inability to see that there was an 
absurdity there at all. The item was simply labelled ‘sensible.’ There 
was no attempt at irony, sarcasm, or ‘smurtness’ of any kind, such as 
was occasionally made by the secondary school boys. 


Table II. 
Marks obtained out of ten. 
Secondary School. 
Age ck wee ne 16-17 17-18 18-19 
No. of pupils... es 45 15 13 
Average score ... eee 7 58 6-9 
Semi-interquartile range 14 1:7 9 
Evening School. 
Age oes tas .. 15-17 17-19 19-22 over 22 
No. of students... cee 17 39 18 19 
Average soore ... ase 3-8 4:2 38 3-1 
Semi-interquartile range 8 1-2 1-0 1-5 


The evidence on which to base a judgment of adult intelligence is 
regrettably scanty. The number of adults tested by me is small, and there 
is no guarantee that the sample is good—good as a sample. Yet scanty 
as the evidence is, it strongly forces on us the conviction that intelligence 
ceases to grow about the age of sixteen; for even when there are a priori 
grounds for believing the samples beyond sixteen to be weighted on the 
. intellectual side we often find no sign of improvement in intelligence. 


7. Tae Curve oF QROWTH OF INTELLIGENCE. 


The validity of the above results rests on the assumption that the 
successive age-groups tested are on the average of the same intelligence 
quotient—that the fifteen-year-old subjects, say, will be on the whole 
exactly as intelligent a year hence as the sixteen-year-old subjects are 
to-day. Only thus can we regard the curve determined by the aggregate 
results as indicating the normal growth of intelligence. That these con- 
ditions were in my investigation fulfilled continuously from the ages 
of eleven to eighteen cannot be asserted. All that can be asserted is that 
in the individual schools tested there were no grounds for thinking that 
the quality of the minds varied from year to year up to, and including, 
the thirteen-year-old group; and as for the higher age-groups there were 
no grounds for thinking that the quality deteriorated, though, as I have 
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already pointed out, there were good grounds for thinking that it im- 
proved. 

Assuming that the tests I have used really measure intelligence, and 
combining my conclusions with those reached by other investigators, I 
may state generally that the growth of intelligence, which is rapid for 
the first few years, gradually slows down as the child gets older, that 
after twelve years of age the slowing-down is very marked, and that 
after sixteen further growth is inappreciable. It is this retardation of 
growth that accounts for the fact that Binet failed to interpolate in his 
scale a set of testa either between the ages of ten and twelve or between 
the ages of twelve and fifteen: omitting the doubtful tests for adults he - 
could only mark out two steps after the age of ten. f 

It follows that a year of mental age is not a fixed unit: it gradually 
diminishes towards the higher end of the scale. 

If after sixteen years of age the curve of growth is virtually a straight 
line, as it seems to be, we are forced to conclude that sixteen is not the 
average age at which growth ceases, but the maximum age. For the 
general curve is the resultant of a large number of individual curves; 
and if the resultant curve is straight after sixteen, then either all the 
individual curves are straight after sixteen, or if some rise others must 
fall. In other words we must choose between two alternative supposi- 
tions, one that nobody improves after sixteen, the other that some people 
in sound health begin at that age to suffer from senile decay. There is 
evidence for thinking that different races and different individuals vary 
in the age at which mental maturity is reached. 8. D, Porteus* found 
that Australian aborigines complete their growth in intelligence several 
years earlier than white children. The average mental age of recruits in 
the American army during the war is said to be thirteen. It is highly - 
probable therefore that the average age at which growth ceases is con- 
siderably below sixteen. The exact determination of this average age 
is of importance in estimating the intelligent quotient of adults; for if, 
following Terman, we use sixteen as the denominator for all chronological 
ages over sixteen, we undoubtedly get a quotient which is too low. 

There is obviously need for an investigation which aims at finding 
the separate curves of growth for a large number of individuals, an 
investigation that will be wide in its scope and will be carried over a 
long series of years. It is only by an extensive research of this kind that . 
we can find an answer to the question: What connexion is there between 


1 “Mental Tests with Delinquents and Australian Aboriginal Children.” Psychol. Rev. 
XAV. 32, 
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the quality of a person’s mind and the age at which his intelligence 
reaches maturity? Are ‘late bloomers’ better than ‘early bloomers’? 
There is also need for testing the intelligence of representative samples 
of adults at, say, 20, 30 and 40 years of age. It is just possible that the 
growth of intelligence after sixteen, imperceptible as it is from year to 
year, may in ten years reach an amount that may be easily measured. 


8. Tae Fortuer Use or THE Tests. 


Those who wish to repeat my experiments with the same tests can 
use either the whole series, or any selection that would present the same 
difficulty as the whole series. As the questions are arranged in order of 
difficulty this selection may be made by taking alternate items, or every 
third item, or the middle item of each section, or two items from each 
section equally removed from the middle of that section, or any other 
arrangement that contains a balanced number of easy and difficult 
items. Having made a selection, however, it would be well to adhere — 
to it for the whole inquiry; for the series is not so carefully standardised ` 
that the items rise in equal steps: selections made in accordance with the 
above instructions will be approximately, not exactly, of equal difficulty. 
The objection to using a small number of items is that a few bright 
subjects may get them all right. This is not likely to occur if the full 
series be used. None of my own subjects got more than 32 marks out 
of the total of 34. The absurdities should be mixed with a few pseudo- 
absurdities, either those given above or any others of a similar kind: 
but the pseudo-absurdities should be ignored in marking thé papers. 

The percentage of absurdities detected and explained gives the grade 
of intelligence. The normal adult seems to get about 50 per cent. of the 
marks. ; Í 

9. TuE NATURE OF [NTELLIGENOE. 


The Editor of The Journal of Educational Psychology recently invited 
a number of leading investigators in America to state what they meant 
by ‘Intelligence,’ and the replies sent in by thirteen of them appear in 
the issues of the Journal for March and April, 1921. These replies reveal 
a surprising variety of opinions. No common nucleus of meaning is 
discoverable, unless it be that Intelligence is something that is measured 
more or less exactly by Binet’s scale and by the American Army tests. 
Nor do the views of European psychologists show much more unanimity. 
It is possible, however, to group the various opinions under three heads: 
those that regard intelligence as a single ability common to all intel- 
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lectual processes; those that regard it as a group of two or three abilities 
of varying degrees of generality; and those that regard it as representing 
no real entity but as' merely a conva term for the average of all 
specific abilities. 

Of those writers who hold the first thdory many accept Stern’s! 
definition: “General adaptability to the new problems and conditions 
of life?” Burt? defines intelligence as “inborn, all-round mental efficiency.” 
Woodrow? calls it “a capacity to acquire capacity”—a phrase that 
suggests an endless regression. Spearman‘, whose name is most closely 
connected with this theory prefers calling the central factor “general 
ability” (symbolised by g) without committing himself to the view that 
g is identical with intelligence as commonly understood. . 

The second theory, the group theory, is held by Binet® who regards 
intelligence as involving at least three factors which are thus summarised 
by Terman®: “ (1) Its tendency to take and maintain a definite direction; 
(2) the capacity to make adaptations for the purpose of attaining a 
desired end; and (3) the power of auto-criticism.” Another interesting 


view of the composite nature of intelligence is suggested by Maxwell © 


Garnett” who says: “It is probable that genius, as the word is commonly 
understood, is more directly meastired bye =V g? + c® than by g (measuring 
General Ability or capacity to concentrate attention) alone, or even by 
c (measuring Cleverness, as we have defined it, or tendency to associate 
by similarity) alone.” In other words the general factor g is compounded 
with one, or perhaps more than one, group factor to constitute Intelligence. 

The third theory, the theory of the independence of the several traits 
that go to make up the mind, has been advocated with wavering con- 
fidence by Thorndike’. Though, in his latest pronouncement, he admits 
a certain possibility of prophesying from a test score “how well a person 
will do in other intellectual tasks,” he warns us that “to assume that we 
have measured some general power which resides in him and determines 
his ability in every variety of intellectual task in its entirety is to fly 
directly in the face of all that is known about the organisation of intellect.” 
Under the same head comes G. H. Thomson’s® Sampling Theory of 
Ability which assumes that each man’s mind is a sample group ‘of 

1 J. of Educational Psychol. x1. 127. 2 J. of Experimental Ped. 1. 95. 

2 J. of Educ. Psychol. xi. 208. * This Journal, v. 51-84. 

5 “L'intelligence des imbeciles,” in L’ Année Psychologique (1909), 1-147. 

5 Opus cit. p. 45. 

1 Education and World Ostizenship, 125. 

8 J. of Educ. Psychol. xu. 

® Hesentials of Mental Measurement, by Brown and Thomson, 1921, 188-192, 
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qualities, resembling Mendelian units, which come from the hereditary 
stock. “If there be a General Factor at all, it might be the power to 
shake down rapidly into good team work.” 

In spite of this divergence and apparent inconsistency of opinion, 
many of the individual views seem merely to accentuate one or more 
aspects of a complex whole. At any raze the majority of the theorists 
would probably subscribe to the following tenets: Intelligence is innate 
mental ability which operates in many different ways; it is more fully 
manifested in the higher mental processes than in the lower; it is specially 
active in dealing with a situation which presents points of novelty (in 
other words with the solution of problema); it is more concerned with the 
dissecting, -planning and re-arranging of the data of experience than 
with the mere reception of impressions. 

The aspect or mode of intelligence which absurdity tests call into play 
seems to be the power to construct coherent wholes. It is that synthetic 
power which Bosanquet? regards as essential for inference. “Ultimately,” 
he says, “the condition of inference is always a system....a group of 
relations of properties or things so held together by a common nature 
that you can judge from some of them what the others must be.” Some 
indeed require the system to be apprehended as a spatial and concrete 
thing before they are satisfied. Lord Kelvin? did not at first accept 
Clerk Maxwell’s electromagnetic theory of light, because he could not 
make a model of it. An absurdity test contains an incongruity—some- 
thing that does not fit; and the failure to fit becomes apparent only 
when all the pertinent elements are brought together in the mind to 
form a whole. In these tests all the elements of knowledge requisite 
for a solution are just as familiar to the youngest testee as they are to 
the oldest. The oldest is robbed of his advantage of a larger store of 
knowledge, so that any difference in the-response is due to a difference 
in synthetic power—provided the mental attitude is the same. If the 
attitude of the testee is one of suspicion; if he looks upon the test as a 
‘catch’ and not a bona fide question; if he is so wary that he avoids the 
answer that appears most obviously right, it is clear that the results 
cannot be taken at their face value. When this frame of mind is suspected 
steps should be taken to dispel it before the test is given. 

The probability being that intelligence is a composite thing, and 
means more than synthetic power, then the most that can be claimed, 
as the outcome of my investigation, is that, given a normal environment, 


1 The Bssentials of Logic, 140. 
3 Life of Lord Kelvin, by Silvanus P. Thomson, m 835-36. 
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a certain factor of intelligence—the power to integrate experience— _ 
arrives at maturity when the subject is sixteen years of age or younger. 
How far this factor correlates with the other factors—if there are other 
factors—this investigation does not show. From the way, however, in 
which Binet’s absurdity tests fit in with the whole scale and correspond 
with the teacher’s estimate!, there is every reason to think that the 
correlation is high, and that no single type of test can gauge intelligence 
better than the absurdity test. : 


1 See Burt's forthcoming book, Mental and Scholastic Tests, Tables III and XXXI. 


(Manusorspt received 29 March, 1921.) 
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A VINDICATION OF THE RESONANCE 
HYPOTHESIS OF AUDITION. 


II. 


By H. HARTRIDGE. 
(From the Cambridge Physiological Laboratory.) 


1. When the periodic stimulus applied to a vibrating resonator is 
reversed, or changed by m, the resonator must first come to rest 
and must then restart in time with the new period (pp. 142-145). 

2. When a musical note is altered in phase by m the observer hears the 
sound die away momentarily to return a moment later to ts 
original intensity (p. 145). 4 

3. These facts cannot be explained unless there is a resonating 
mechanism somewhere in the auditory apparatus; and therefore 
Wrighison’s theory cannot explain them (pp. 145, 146). 


1. 


In a previous paper! I have described experiments explicable by the 
resonance theory (Helmholtz) but at variance with the displacement 
theory (Wrightson’s) of hearing. I have also in the same paper answered 
Perrett’s objections? to the resonance theory. 

In this paper further experimental evidence will be given which is 
in favour of the resonance hypothesis and at variance with its antagonist. 
This evidence is based on the principle that if the periodically applied 
forces, which are causing a mechanical system possessing resonance to. 
vibrate, are reversed, or altered in phase by ~, then the motion of that 
system must first be arrested and must then be restarted in the new 
phase. As examples of this principle the case of a body of men crossing 
a suspension bridge and setting it swinging may be cited; if the men 
change step the motion of the bridge will first be arrested and will then 
be restarted again in time with the new step. This process will be repeated 
each time the step is changed. 

Tt should be noted that any mechanical system that is to exhibit 


1 This Journal, 1921, xx. 277. ` : 
i Questions of Phonetic Theory, 1919, ch. v, 32. 
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this phenomenon must possess a natural period of vibration and the 
stimulus undergoing the change of phase of m must have the same rate. 

With regard to the different mechanical structures which together 
compose the ear, all authorities are now agreed that the drum, its ossicles 
and muscles together, form a mechanism which is dead beat and has no 
apparent natural period. With regard to the organ of Corti of the cochlea 
one authority (Helmholtz) states that certain parts (the different fibres 
of the basilar membrane) have natural periods of their own, whereas other 
authorities (e.g. Rutherford and Wrightson) postulate that this mechanism 
is dead beat. 

So far as I am aware neither authority makes any statement as to 
the kind of mechanism (if any) in the auditory area of the brain where 
the nervous impulses are interpreted as sensations. 

‘The essential difference then between the rival theories is that:one 
(Helmholtz’s) says that the ear contains a mechanism, parts of which 
have natural periods and act as resonators, whereas the other denies 
this. Now it would seem that the principles outlined above could be 
applied to the problem of providing a crucial test on this point. For if 
on suddenly changing the phase of a certain musical note by v there is 
observed to follow a temporary cessation of the note followed by its 
return to the normal, then this would seem to give definite evidence 
for the presence somewhere in the ear of a resonator mechanism, the 
natural period of which corresponds to that of the note. If further all 
musical notes behave in a similar manner, then there must be a series of 
such resonators in the ear. If, on the-contrary, a change in phase of 7 
made'in turn in a series of notes, is found to produce no audible effect, 
then it would seem clear either that no resonators having natural periods 
are to be found in the ear, or alternatively, that the sensations conveyed 
by the auditory nerve lag so far behind the change in amplitude of 
motion of the hair cells that the temporary stoppage of the motion is 
not consciously recognised. Now we know from other experiments that 
even slight changes in amplitude are very readily perceived, the alter- 
native mentioned above is therefore clearly ruled out. 

The physical difficulties of changing the phase of a musical note 
suddenly by r, without at the same time introducing some accompanying 
change, were found to be very great. Several experimental methods had 
to be abandoned in turn either because the change could not be effected 
without noise or because the intensity or quality (or both) of the note 
were altered. The only method found satisfactory was one employing the 
de la Tour’s syren for producing the musical note. 
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The change in phase of m was: effected as follows: The mounting of 
the wind chest of the syren was modified so that a rotation could be 
effected about a vertical axis (the syren disc shaft was also vertical). 
There were eighteen holes in both the syren disc and the wind chest, 
so that this number of pufis of air were produced during each complete 
revolution of the disc. The angular interval between successive pufis was 
therefore 20 degrees (360° + 18). By means of fixed stops (covered with 
rubber to absorb shock and so prevent noise) the rotation of the wind 
chest was limited to one half the above angle, viz. 10 degrees. 

Supposing then the syren disc to be rotating to the right at a speed 
of 100 per second, then there will be 1800 puffs of air produced per 
second and a uniform note of 1800 vibrations per second will be the result. 

Suppose now, that a puff of air has at a given instant issued from the 
holes in the disc and that immediataly afterwards the syren disc is 
suddenly rotated 10° in the same direction as the disc, then the disc will 
have to rotate 20° + 10° before the next puff can be produced. That is to 
say, the normal time interval between the puffs is increased from T to 
r, or from +55 second to qero X $- 

Now in the normal note compression of the air follows compression 
at an interval of -yy and therefore rarefaction follows compression at 
an interval of gyp x $. If then by rotating the wind chest an interval 
of ddyo X $ (i.e. qayo + teo X 9) is introduced, it is clear that the com- 
pressions in the air in the note which subsequently follows must ocour at 
those instants which would have been occupied by rarefactions and vice 
versd; that is that a change of phase o= m has been introduced. 

In the same way when the wind chest is rotated 10° in the opposite 
direction to the disc (so that the holes tend to approach one another 
more rapidly), the disc only need rotate 10° for a fresh set of holes to 
coincide and therefore the time between the puffs is reduced from T 


to 5 i.e. in the case we have assumed from pyy 800. to ogy X $ 


It follows therefore that in this case also compression of the air will 
occur at the instant that rarefaction would have occurred and therefore 
a change in phase of z will have been introduced. 

We have now to consider what will happen if the rotation of the wind 
chest cannot be effected suddenly, e.g. suppose the rotation of 10° to 
take one second. Then it will be found that during this second 1800 + 4 
(or 1800 — 4) puffs"will have occurred, that is that the frequency of the 
note is 1800-5 (or,1799-5) per second, according as the wind chest is 
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rotated in the opposite or the same direction as the disc. The note during 
rotation of the wind chest will therefore be found to become slightly 
sharp during tke instant that the wind chest is rotated one way and 
slightly flat during the instant that it is rotated the other. 

Observation shows that as the time required to rotate the wind chest 
_ is shortened at first, the more obvious does the change in pitch become; 
but as the time’is further decreased the less obvious does it become, until 
finally when the change is made as suddenly as possible the momentary 
alteration in pitch passes unnoticed. 


2.. 


A new phenomenon however is now observed; for when the change 
in phase of the note is effected, the intensity now suffers a sudden 
diminution, while the pitch remains unaltered. After having fallen to zero 
intensity, the note rapidly recovers its original strength or even mo- 
mentarily reaches a higher loudness than before. 

Physiologically the phenomenon has the characteristics of a beat (that 
produced for example when two organ pipes sounding together have a 
slightly different pitch) and is best so described. It is found to occur 
equally well with all notes within the range of the syren, and4t is readily 
heard by a large audience. 

The following observations show that the beat is not of instrumental 
origin: (1) If the wind chest be rotated slowly when the syren is in opera- 
tion no beat is heard. (2) If with the syren in rotation the wind be 
momentarily turned off and the wind chest be then rotated either slowly 

or fast no beat is heard. 
3. 


The presence of this beat is readily explained on the resonance 
hypotheses because the change in phase of a musical note by m will 
put it out of step with the resonators which it has set in motion. These 
resonators must first be brought to rest and must then commence 
vibrating again until once more they reach a steady state. The temporary 
tise of the intensity of the note above the general level after the beat, 
may be due either to error of judgment, successive contrast, or possibly 
to terhporary excessive vibration on the part of the resonator soon after 
the recommencement of its motion. 

It would appear very difficult to explain the presence of the beat on 
any displacement hypotheses. If it iş suggested that the beat is really 
a short silent interval brought about by an increase in time between 
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the successive impulses from T to T x § which the ear perceives owing 
to its dead-beat properties, then it can bé objected that in the first place 
experiment shows that a short interval of silence, produced artificially 
in a musical note, is perceived by the ear as a short noise! (a phenomenon 
itself already explained on a resonance but not on a displacement hypo- 
thesis), and that in the second place it is only when the wind chest of 
the syren is rotated one way, that the time between successive impulses 
is temporarily increased, when on the contrary it is rotated the other 
way, the impulses should come closer together and therefore on the 
displacement hypothesis no silence should be produced; yet experiment 
shows that the beat is as clearly heard in this case as it is in the other. 

Two criticisms can therefore be advanced against the displacement 
hypothesis: (1) that it does not explain why a short silence in a musical 
note is heard as a short noise apparently added to the uninterrupted 
note, and (2) that it does not explain the beat which is produced when 
the phase of a musical note is suddenly altered by ~. 


1 This Journal, 1921, xr 277, 


x (Manuscript received 4 July, 1921.) 


A PORTABLE CHOICE REACTION TIME 
APPARATUS. 


By A. G. SILLITOE. 
(From the Cambridge Psychological Laboratory.) 


- THE apparatus about to be described is a development of the instrument 
devised by the late Dr Stamm for testing the redction-times of aviators 
during a flight. The special features of this development are: the lightness 
and portability of the apparatus, and the new electrical control of the 
stop-watch. 

The whole is enclosed in a box 12” x 8” x 8”, its total weight being 
about 8} lbs. Two opposite sides of the box are hinged, and may be 
opened outwards, so that when the apparatus is in use these sides lie 
flat on a table. To them most of the working parts of the apparatus are 
affixed: they will be referred to as the experimenter’s side, and the 
subject’s side respectively. 

On the experimenter’s side is a 100th secs. “Mikograph” stop-watch 
(C in diagram), firmly. fixed in position, and controlled (as .will be 
explained later) by an electro-magnet placed immediately below the 
watch. On the right of this is a five-way switch B connected with the 

~~ Various stimuli, and on the right of the five-way switch is the experi- 
menter’s switch A for exhibiting a given stimulus and starting the 
‘watch. 

On the subject’s side are situated, in a position convenient for the 
fingers, five keys F after the Morse key pattern. Any of these, when 
depressed, stops the watch and, if the correct reaction is made, interrupts 
the current which exhibits the stimulus, each key being connected with 
its own stimulus. Underneath the topside of the box and facing the 
subject are four small compartments D, each containing a 2 v. lamp, the 
front of the compartments being fitted with red, blue, green and white 

, glass respectively. Fitted inside the box, on the subject’s left, is a 
small specially constructed hammer Æ for use as a sound stimulus. The 
experimenter has then a choice of five reactions to one of five possible 

10—2 
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The box contains two dry cells and two spare cells. The mechanism 
is satisfactorily operated by a current of approximately 2-5 volts. 





Battery 


A. Experimenter’s Switch. B. Five-way Switch. C. Hlectro-magnet operating watch. 
D. Visual Stimuli. W. Sound Stimulus. F. Subjects’ Reaction Keys. 


DIAGRAM or CONNBXIONS. 


The mechanism for starting and stopping the watch may be briefly 
degcribed. Connected with the armature of an electro magnet is a light 
lever which is fixed outside the watch, but passes through an opening 
drilled in the watch case. In the resting positions, when no current is 
passing through the magnet, this lever allows a spring which is a part . 
of the ordinary mechanism of the watch, to exert pressure upon a 
revolving serrated wheel, thus bringing the wheel out of gear with a 
second serrated whesl. The second wheel is therefore now at rest, and 
as the hand which revolves arourid the dial-face is fixed on the pinion 
of this wheel, no time record is taken. At the beginning of the ex- 
periment, then, the watch is started, as in an ordinary stop-watch, 


A. Q. BILLITOE 149 


' by pressure upon the lever at the top; but the hand does not revolve 
until the current is allowed to pass through the electro-magnet. When 
this happens, the attraction of the armature prevents the aforesaid 
spring from exerting pressure upon the revolving serrated wheel. The 
latter is therefore, by the operation of the ordinary starting mechanism 
of the watch thrown into gear with the wheel which carries the dial hand, 
and the time record at once begins to be taken. 

In a long series of experiments either the watch may be kept going 
the whole time, the time of each reaction being read off as in the case 
of the Hipp Chronoscope, or, if it is preferred, the hand may be restored 
to zero after each reaction by pressure upon the lever at the top of 
the watch. . 

The apparatus has been given a large number of trials in practical 
work in the laboratory and has been found highly reliable and satis- 
factory. In a long series of trials with the control hammer, the mean 
variation for an average time of 526° was found to be 10°. 


(Manuscript received 1 August, 1921.) 


FEELING-TONE IN INDUSTRY 
(A Report to the Industrial Fatigue Research Board.) 
By B. MUSCIO. 


I. The ‘Feelings of Fatigue’ (pp. 150-152). 
Il. Experimental Data (pp. 152-158). 
IL. Discussion (pp. 158-161). 

IV. Summary (pp. 161, 162). 


I. Tae ‘FEELINGS oF Fatiaur’ 


AT an early stage in the investigation of ‘fatigue’ it became clear 
that the ‘feelings of fatigue’ were not reliable criteria of the ‘capacity 
to work.’ Rivers states this conclusion in the following words: “In the 
performance of mental work especially, decided sensations of fatigue 
may be experienced when the objective record shows that increasing 
and not decreasing amounts of work are being done; and there may be 
complete absence of any sensations of fatigue when the objective record 
shows that the work is falling off in quantity, or in quality, or in both!.” 
And Thorndike writes: “Kraepelin has emphasised this fact [that the 
feelings of fatigue are not measures of mental ability] but chiefly in 
connexion with the claim that we can be mentally fatigued without 
feeling so. What I wish to emphasise is that we can feel mentally fatigued 
without being 802.” 

In dealing with the data the general character of which has been 
expressed in the above quotations, the factors actually correlated have 
been output and ‘feelings of fatigue.’ The output, however, has always 
been experimentally obtained, and under conditions of maximal effort on 
the part of the subject; and in such experimental conditions it has 
usually been regarded as the best attainable measure of ‘fatigue.’ But 
‘fatigue’ investigations have been chiefly concerned with the attempt to 
find a test of ‘fatigue.’ Consequently—since (1) output was accepted 


1 The Influence of Alcohol and other Drugs on Fatigue, 2. 
2 Psychol. Rev., 1800, v1, 481. : 
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as a measure of ‘fatigue’ and (2) output and ‘feelings of fatigue’ could 
not be correlated by any straightforward formula—‘feelings of fatigue’ 
were altogether abandoned as a possible ‘fatigue’ test. And, largely 
because of the preoccupation of ‘fatigue’ investigations with the question 
of a ‘fatigue’ test, the ‘feelings of fatigue’ have come to be almost 
entirely disregarded, not only in ‘fatigue’ test investigations, but also 
in the investigation of the characteristics of normal working activity ; 
and their exclusion from these investigations has appeared the more 
final in view of the failure of physiological psychology up to the present 
to arrive at a plausible conception of the physiological concomitants of 
‘feeling.’ 

So far as the question of a ‘fatigue’ test is concerned, this position 
doubtless is final, because of general considerations affecting the question 
as well as the special relation of the ‘feelings of fatigue’ to output. But 
from the point of view of understanding what happens in much of the 
normal work of the world, these feelings seem far from negligible. They 
might indeed be regarded as negligible if their correlation with output 
were ntl, and many statements could be quoted which appear to be based 
upon this assumption. But though what might be called the paradoxes 
of activity feelings are striking, it would be false to say that ‘feelings of 
fatigue’ bear no relation to activity or to output. If the ‘feelings of 
fatigue’ were to be used as a dest of ‘fatigue,’ the coefficient of correlation 
between the two factors (‘fatigue’ and ‘feelings of fatigue’) would need 
to be approximately + 1; but to say that these feelings cannot be used 
as a ‘fatigue’ test is not to imply that the correlation between the two 
factors is approximately -00. And, in fact, if ‘fatigue’ be measured 
indirectly by reference to output, this correlation would certainly be 
considerable!, as common experience shows, and as is obvious from the 


1 Of. T. Arai, Mental Fatigue, 114: “we conclude that the feeling of fatigue is’ some- 
what, though far from perfectly, correlated with the state of mental inefficiency.” It'was 
found, for instance, that in memorising German equivalents of English words the average 
time taken per word when the subject (the writer herself) felt ‘good’ was 15-7” (a.p.=4-1”), 
when she felt ‘medium’ it was 16-9” (4.D. = 3-5”), and when she felt ‘tired’ 18-8” (a.D. 
` = 5-37”). In mental multiplication of a 3-place by a 3-place number the time taken per 
example when the subject felt ‘good’ was 138-8” (a.D. = 30-6”), when she felt ‘medium’ 
142-9” (a.D. = 20-6”), and when she felt ‘tired’ 151-3” (a.D. = 28°8”).' Of nine adult 
aubjects who did two hours of mental multiplication, five felt ‘medium’ at the end of the 
period and four felt ‘tired.’ Both before and after this two hours of work nonsense syllables 
were memorised. For the five who felt ‘medium’ after work “the average ratio which the 
average number of nonsense syllables remembered after is to that before” is101-2 (4.v.=3-1), 
while for the four who felt ‘tired’ it is only 80-6 (4.p. = 14-9). In this case correlating 
change of feeling for the worse with decreased efficiency at the end of the work period gave 
a coefficient of + 99. Finally, for twelve adult subjecta, décrease of efficiency in mental 
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data given below. This being so, there are possibly many characteristics 
of normal human ‘work’ that find their explanation in human feelings. 
For instance, any fall in normal industrial output curves may be very 
largely due, in a sense to be explained below, to the painful feeling-tone 
of ‘fatigue’ feelings. The data now to be presented bear upon this point. 


II. Expermomnrat Data. 


The question concerned in obtaining the data given here was whether 
the ‘fatigue’ feelings of a group of workers vary in any characteristic 
way throughout a day’s work. That they would do so might seem to be 
obvious, but it is by no means obvious just what variations they would 
show. Attempts were therefore made to obtain records of their ‘feelings’ 
from two groups of workers at regular intervals during each of several 
days. The ‘feelings’ concerned were what would be regarded generally 
as ‘feelings of fatigue.’ No attempt was made to analyse them minutely. 
The subjects were asked merely to state whether or not they were 
experiencing certain degrees of ‘fatigue’ feelings at certain periods 
throughout the day. 


A. Data obtained from a group of tweniy women medical students. 


In the carrying out of an experiment dealing with the relation of 
certain mental tests to mental ‘fatigue,’ a group of twenty women 
medical students? was given three tests (lasting altogether about four 
minutes) once an hour; the first test period on any day being at 10 a.m. 
and the last at 5 p.m. Thus, there were 8 test periods in a day, any two 
separated by approximately an hour; and in the intervals between the 
test periods (and also for an hour before che first) the subjects carried 
on their regular academic work—attendance at lectures, demonstrations, 


multiplication (as a result of two hours work) was correlated with fatigue feelings and 
yielded a coefficient of + 87 (tbid. 72-79). 

G. E. Phillips, also (Mental Fatigue, 65-66) presants data bearing upon this point. 
He classified fatigue feelings aa ‘Not tired at all,’ ‘Slightly tired,’ ‘Fairly tired,’ ‘Tired,’ 
and ‘Very tired,’ and correlated these feelings with depreciation in multiplication and 
cancellation tests during ninety minutes of continuous work with these testa. The correlation 
coefficient between feeling tired and depreciation in multiplication in these. conditions 
was :42 (p.e. = -086), though between feeling tired and cancellation it was not significant. 
The subjecta were 35 boys between the ages of 11} and 13}. These subjects however were 
working at maximal effort and were doing their best to disregard fatigue feelings—which 
indeed was also true of Arai’s subjecta. 

1 Bee This Journal, 1920, x. 327-344. 

2 These students were taking the medical courses at the London Royal Free Hospital 
School of Medicine for Women. 
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etc. The experiment lasted for 5 days. The-work in this case was ex- 
clusively ‘mental,’ and the question here to be considered was whether 
the ‘fatigue’ feelings varied in any characteristic way during a day of 
such work. The subjects were therefore required, before starting the 
tests at each test period, to record in writing on the cover of the test 
leaflets their feelings of relative ‘fitness.’ The printed instructions were: 


Underline the word or words best corresponding to your feelings. 


The subjects (who were very trustworthy) were of course instructed 
to make their records as exact as they could, and it is fairly certain that 
they did. It was part of the plan of the experiment that none of the 
subjects was to discuss it or anything connected with it with anyone 
' while it lasted. As regards the ‘feelings of fatigue,’ therefore, no subject 
knew what any other subject had recone while the experiment was 
. in progress. 

In order to be able to compare these feelings at different times of 
the day, numerical values were arbitrarily assigned to each of the four 
degrees of felt fitness recorded. ‘Fit’ was given the value 4, ‘Fairly 
Fit’ the value 3, ‘A little Tired’ the value 2, and ‘Very Tired’ the 
value 1. The ‘fatigue’ feelings of the whole 20 subjects at any test period 
could thus be expressed numerically. 

The question of course arises how far the ratio of the numbers 4, 3, 2 
and 1 expresses the relations between the four degrees of ‘fatigue’ feelings; 
but to answer this question one would require a ‘hedonic calculus’— 
indeed, a ‘hedonic calculus’ for each subject. Still, there is no doubt 
that ‘Fit’ indicates an experience more pleasantly-toned than that 
indicated by ‘Fairly Fit,’ and similarly that the experience indicated 
by ‘Fairly Fit’ is more pleasantly toned than that indicated by ‘A little 
Tired,’ and so on. But whether the hedonic difference between the 
experiences indicated by ‘Fit’ and ‘Fairly Fit’ is identical with that 
between the experiences indicated, for instance, by ‘Fairly Fit’ and 
‘A little Tired,’ is a question to which no given answer could be accepted 
as absolutely accurate. It is therefore assumed that the values here 
assigned to the four degrees of ‘fatigue’ feelings are sufficiently indicative 
of their differences to give a valid idea of diurnal changes in these feelings. 

In Table I and Fig. 1 the results are given for the last four days of 
the experiment, the first day being omitted as an adjustment period. 
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The average feeling is employed for comparative purposes. Thus, the 
number given as the ‘Mean’ at any period in Table I is obtained by the 
following formula: (No. of subjects recording themselves ‘Fit’ x 4 + No. 
recording themselves ‘Fairly Fit’ x 3+ No. recording themselves ‘A 
little Tired’ x 2+ No. recording themselves ‘Very Tired’ x 1) ~ tlie 
total number of subjects (20). For instance, on Wednesday of the ex- 
periments (see Table I) at 10a.m., 8 of the 20 subjects recorded 


TABLE I. 


J 


Numerical expression of diurnal changes tn the feelings of weariness 
` of 20 women medical students engaged in academic work. 


Tuesday Fra 
Wednesday {Mv 
Thursday Gey 








10am. lam. 12(noon) lpm. 2p.m. 


3:22 3-21 
69 , 86 
3-10 3-15 
“12 “16 
3-28 3-40 
+58 “64 
3-44 3-33 
“68 -8T 


3-10 


3-06 
“63 


275 
52 


3-12 
-40 


2-60 
-83 


20 SUBJECTS— 
ACADEMIC WORK 


Hover or Day 
AN 


8-10 
-86 


3-10 
-83 


3-12 
+33 


3-00 
44. 


3 p.m. 


2-90 
66 


2-80 
“63 
2-60 
66 


2-80 
84 


Aa 

4pm. 5pm. 
2-42 2-42 
1-01 59 
2-75 240 , 

“60 -56 
2-20 2-40 

“44 ‘87 
2-44. 2-44. 

88 . 88 


10 oH 12 Eo 2 3 5 
Hour > Lunch Sea 
Fig. 1. The broken lines are the curves for eaoh of the four daya; the solid line is the 
average of the four daily curves. 


themselves as ‘Fit, 6 as ‘Fairly Fit’ and 6 as ‘A little Tired.’ Hence, 


we have 


{(8 x 4) + (6 x 3) + (6 x 2)} + 20, 


which gives 3-1 as the numerical expression of the mean ‘fatigue’ feeling 
at that period. It will be observed that the larger this number, or the 
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higher the curve in Fig. 1, the more pleasantly toned are the activity 
feelings of the group. 

Lunch was taken between 1 p.m. and 2 p.m., and tea, occupying 
about twenty minutes, soon after the 4 p.m. test period. 


B. Data obtained from a group of fifteen young women typists. 
` The data now to be described were obtained in a typewriting office 
from a group of fifteen young women typists. The working conditions 
in the office were good: physical features, such as lighting and ventilation, 
were satisfactory, and the personal relations between the management , 
and the employees were excellent. Hours of work were 7} per day, 
except on Thursdays when they were 4. The morning spell was from 
9a.m. until 1 p.m. without any regular break, though an interval for 
refreshment was allowed about half-way through the spell if it weré 
desired. After lunch work was resumed at 2.30 p.m. and ceased at 6 p.m., 
there being a break of fifteen minutes for tea at 4.30 p.m. Wages were 
on a weekly time basis. 
The work in the office consisted mostly of irie from MSS. but 

involved as well certain clerical duties other than typing. 

i During three days in one week (Tuesday, Wednesday and Saturday) 
this group of fifteen typists recorded at intervals their feelings of relative 
weariness. Blanks for recording these feelings were distributed to them 

„at the times when the records were desired: the character of the blanks 
is shown below. It was intended that these should be filled out 10 times 
during the day; but it seemed desirable that the distribution and 

ao collection of them should be made by one of the office employees rather 
than by a stranger, and this resulted in their not being distributed at 
all of the times originally determined upon. On two of the days ay 
were distributed 8 times only. 


The Record Blank. 
FEELINGS OR FITNESS OR TIREDNESS 
Underline the word or words which best describe your feelings at this period. 
1. DEGRRES or TIREDNESS. 
Fü (not tired). 
A Little Tired (generally, or in some apesal part). 
Tired (generally, or in some special part). 
Very Tired (generally, or in some special part). ’ 
Note also, by underlining, whether you have any aches, pains, or feelings of 
tiredness in any of the following parts of the body: Eyes, Back of neck, Head, 
Shoulders, Arms or wrists, Sides or back, Legs. 
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"2. OTHER Furnes. 
Feeling of clumsiness (awkwardness). 
Feeling of boredom (small or great). 
Feeling of excitement. 
Feeling of tension (strain). 
Feeling of hunger. 
Note any other feelings you MAY DAVC.........ccsecsssecesecssssensessscsserscesssasenaeees 


The subjects, who were naturally not trained in self-observation, were 
‘ very carefully instructed to record as exactly as possible just how they ` 
felt at the various times, and to add to the blank if it did not provide 
a sufficient range of feelings. In some instances additions were made; 
e.g. ‘pressure on head’ was written in several times by one typist. The 
fact that a ‘number of alternatives was presented in the blank would 
operate against suggestion. It was made clear to the subjects that the 
` records would be treated confidentially, and it was requested that each 
*subject should preserve absolute secrecy concerning her records until 
all the data were collected. On the whole, therefore, these records seem 
as reliable as any that could be obtained from subjects not specially 
trained in introspection. 

For the purpose of comparing the feelings at different times of the 
day, the data were treated in the same way as the data obtained from 
the group of medical students; the only difference being that an attempt 
was here made to make finer distinctions between various weariness 
feelings. This difference is indicated by the numerical values here 
assigned to the different feelings recorded, which were es follows: _ 
‘Fit’ = 4; ‘A little Tired, in some special part’ = 3; ‘A little Tired, 
generally’ = 2-5; ‘Tired, in some special part’ = 2; ‘Tired, generally’ 
= 1-5; ‘Very tired, in some special part’ = 1; ‘Very Tired, generally’ = 0. 
For comparative purposes, average feelings were used as before, the 
method of obtaining them being identical with that explained in con- 
nexion with the former group. The results are shown in Table II and 
Fig. 2, which are to be read in the same way as Table I and Fig. 1. 

The records made in the second part (2) of the blank were relatively 
few and unimportant; the results given below are therefore concerned 
altogether with the feelings recorded in the first part (1) of the blank. 

The detailed records of ‘aches, pains, or feelings of tiredness’ (see 
blank) in special parts of the body give concrete feeling to these gene- 
ralised results. The parts of the body mentioned most frequently are the 
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eyes, the head, the neck and the shoulders. The individual records tend 
to become extensive as a spell of work proceeds, and towards its end 
assume a form showing clearly the predominance in the experience of 


Taste II. 
Numerical expression of diurnal changes in the feelings 
of weariness of 15 young women tyjnals. 
Hour or Day (Tuesday) 
AW. 


ics 
9.15 10.46 11.10 12.10 1 2.35 3.35 4.30 6.15 8 
am. &M. am. pm. pm pm. pm pm. pm. p.m. 
Mean 4:00 378 358 300 293 885 344 290 272 261 
MY. -00 -39 -80 "54 40 +27 "60 «50 100 “10 
Hovs or Day (Wednesday) 
ean 


—— — 
10.30 a.m. 11.15 a.m. 12 (noon) 12.50 p.m. 2.40 p.m. 3.45 p.m. 4.50 p.m. 5.50 p.m. 
Mean 3:37 3-25 2:77 227 365 , 29% 2:82 2:30 
M.V. 18 ‘57 62 58 56 -50 “14 “84 
Hove or Day (Saturday) 


i EEE EE 
9.16 a.m. 10:30 a.m. 11-30 a.m.12 (noon) 12.50 p.m. 2.30 p.m. 3.30 p.m. 6 p.m. 


Mean 3-72 3-50 3-40 3:05 2°88 3:67 3:05 2-58 
MY. 42 64 -70 55 “79 -50 61 1:07 








15 SUBJECTS— 
TYPING 


3'5 


‘Fatigue’ feelings 
- Q 
O 


D 
a 





20 
9 10 11 12 1 2 3 4 5 8 
Hour—> ` Lunch Tea 


Fig. 2. Each curve represents one day. 


the workers of unpleasant feeling-tone. The following is the record of 
one typist towards the end of a morning’s work: ‘Tired generally; in 


` 
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head, eyes, neck, wrists; hungry}, bored, feeling of strain.’ The records 
make it clear that as work proceeds the area of the body in which 
unpleasantly toned sensations are localised becomes wider and wider. 


II. Discussion. 


The main tendency of the data obtained from both medical students 
and typists is perfectly definite*, and might be expressed by saying that 
during continuous work feeling-tone, in so far as it is dependent upon 
‘feelings of fatigue,’ tends to become more and more unpleasant. This 
conclusion would probably be accepted as obvious; and it is not implied 
that the results given above were necessary to establish it. These results 
have been presented in order to give definite expression to common 
experience concerning the relation of continuous activity to feeling-tone, 
and thus to make possible a comparison of diurnal variations in feeling- 
tone during work with diurnal fluctuations in industrial output. 

Such a comparison shows at once that the normal industrial output 

€curve and the curve for feeling-tone during work are in certain respects 
strikingly similar. At the same time they are in other respects different. 
Thus, whatever the class of work, output tends to fall off in quantity 
towards the end of a spell, and to rise again after the mid-day interval. 
In these respects the output and feeling-tone curves are so nearly the 
same that one might reasonably suppose either that these variations in 
output are directly due to the variations in feeling-tone or that both 
sets of variations are due to variations in some third factor—a physio- 
logical factor. On the other hand, with most classes of work output 
tends to improve over the first part of the morning spell; and while there 
is some evidence of a similar improvement in feeling-tone in the results 
obtained from the medical students, there is no evidence at all of such 
improvement in the results obtained from the typists. 

Now the normal response to the feelings of weariness is to slacken 
effort or to cease work altogether. This response occurs independently 
of any deliberate intention of effecting a decrease in the unpleasantness 
of the feeling by means of it, although normally its occurrence produces 
this result immediately’. The smith who swings his hammer until every 


1 In the last two recording periods of the morning, hunger is frequently mentioned. 

2 The curves given here are of the same character as those of Thorndike (J. of Apphed 
Psychol, 1. 3, 266-267) for the variations in ‘satisfyingness’ felt during 2 and 4 hours 
work at grading compositions. Thorndike had 29 adult subjects. 

3 Cf. Ward’s Principles of Psychology, ch. 0, § 5. On p. 55 it is said that if a “painful 
presentation is a movement, it is suspended.” 
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movement of his arm causes an ‘ache’ relieves himself at once of this - 
unpleasant sensation by simply ceasing to hammer. Such facts as this 
explain the universal beltef that relaxation of effort lessens the feeling 
of weariness; and if this belief be taken in conjunction with the fact 
that the normal involuntary response to the feelings of weariness is to` 
slacken effort or to cease work altogether, we may be certain that where 
such feelings occur work will be slowed down, and will be slowed down 
the more the greater the intensity of these feelings. There can be no’ 
doubt what the normal response would be to ‘Tired generally; in head, | 
eyes, neck, wrists; hungry, bored, feeling of strain.’ Have we not here 
the explanation of decreased output towards the end of a spell of work? 
It may be argued that such an explanation is at any rate not com- 
plete because the feelings of weariness with their unpleasant feeling-tone 
will themselves be determined by physiological conditions, and that a 
complete explanation would need to determine the precise nature of 
these conditions. This is certainly not denied. But what it seems 
, reasonable to deny is that the physiological conditions concerned, 
whatever they might be, would have anything to do with output except 
as affecting feeling-tone; for it is this which seems to stand in a direct 
dynamic relation to the will of the worker’. Without entering further 


1 Cf. Thorndike, Educational Psychology, m. 124-125: “The behaviour which results 
in certain products such as sums done...is subject to the laws of all behaviour, and to no 
others. If a continuance of the productive responses at the same speed and in such form 
as to give equal quality, is satisfying to the individual concerntd, he will continue them. 
If such continuance brings discomfort, he will tend to stop them altogether, or to intermit 
them, or to make them in such altered form and speed as lets them bring relative satis- 

N faction. Btopping the work outright does not of course occur in the great majority of 

„~~ experimental investigations of fatigue, but is very common in ordinary mental work.” 

And Joteyko writes (The Science of Labour, 20-21): “The psychic factor which regulates 

the expenditure of energy of the human motor...is the sensation of fatigue...Pain and 

fatigue are the physical and psychical conditions which we are endeavouring to avoid 
throughout our lives.” 

In Thorndike’s valuable discussion of ‘fatigue’ what is emphasised are the normal 
responses to the ‘satisfyingness’ or ‘unsatisfyingneas’ of continuing at work. These 
opposite ‘feelings’ are of course yery complex and arise from a variety of conditions. 
Thus, for instance, the ‘unsatiafyingness’ of work may be due primarily to the faot that 
continuance at work involves the temporary repression of various social impulses, or 
simply to the fact that it is producing sensory aches and pains. In the present paper the 

satisfyingness’ of continuing at work is considered oply in so far as it is dependent upon 
‘fatigue’ feelings. 

It may be noted that where continuing at work involves the inhibition of strong 
impulses the total.work of the organism is not at all measured by what is ordinarily called 
the product or output of work. The internal work involved in such inhibition of impulses 
gives no obvious indication of ita ocourrence, though its effects may be serious. 


r 
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into a discussion of what is or is not a complete ‘explanation’ here, it may 
_ be said that the character of the feeling-tone towards the end of a spell 
of work should affect output in precisely the way it is found to be affected ; 
and it may be concluded that any explanation that neglects feeling-tone 
“is incomplete. 

I this view is correct, it is necessary te try to explain why the curves 
for the ‘fatigue’ feelings and for industrial output are not in agreement 
‘throughout; why, that is, if these feelings explain or help .to explain 
certain features of output curves, they do not explain all features. In 
particular, why should output improve during the early part of the day, 
since, assuming the data given above to be reliable and typical, the 
‘feelings’ of fatigue apparently become more intense almost from the 
very beginning of work?—It would seem that the explanation of this 
fact should be in terms of the operation of incentives and warming up. ` 

The incentives to much modern industrial work are certainly not 
exclusively the feelings of pleasure derived from the mere performance 
of it. Indeed, such work is frequently so confined and specialised that 
its performance can yield nothing very satisfying in itself; nothing 
comparable, for instance, to the pleasurable ccenaesthesis resulting from 
the moderate or even vigorous exercise of the whole body. When these 
conditions obtain, work is carried on because of incentives (including 
habits) extraneous to the work itself. In so far as the tendencies excited 
by these incentives are being realised through the continuance of the 
work, the feeling-tone of the worker will be to some degree pleasurable, 
and thus will contribute to the further continuance of the work. As the 
‘feelings of fatigue’ become more definite, the worker will oscillate 
between the two responses that are characteristic of pleasurable and 
painful feeling-tone respectively: if he attends to the pleasurable feeling- ` 
tone aroused by the knowledge that he is accomplishing his ends, he 
will tend to continue his work without relaxation of effort, whereas if 
he attends to the ‘feelings of fatigue’ with their painful feeling-tone he 
will tend to relax his effort. Extraneous incentives will operate more 
or less effectively so long as the mere performance of the work itself 
does not become obviously painful. Consequently, although feeling-tone, 
in so far as it is dependent upon ‘fatigue’ feelings, may. become more 
and more unpleasant from the very beginning of a spell of work, effort’ 
may not be relaxed until its painfulness reaches a certain degree of 
intensity. Of course, these feelings may be altogether disregarded by 
the worker, as they often have been under experimental conditions; but 
normally they are not. The degree of intensity which they must attain 
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before they give rise to a slackening of effort is doubtless different for 
different persons and for the same person at different times, but it will 
generally be directly related to the strength of incentives. 

The pleasurable feeling-tone arising from the sense of realising 
tendencies excited by incentives extraneous to the work will not, 
however, explain the early actual improvement in output (during a 
day’s work); all it does is to provide a reason for maintaining for some 
time the working situation and would thus only seem to guarantee that 
output would not actually deteriorate from the very beginning of a spell 
of work. To explain the actual improvement in output in this early 
stage, recourse must probably be had to the physiological factors (and 
perhaps psychological! factors also) forming the basis of warming up, 
the ‘facilitation’ due to which would more than compensate for any 
‘inhibition’ due to ‘fatigue’ feelings of mild intensity. Granting such 
factors, the cause of the divergence between the output and ‘fatigue’ 
feelings curves in the early part of a spell of work seems clear enough. 

While there can be no doubt what will be the effects of the feelings 
of weariness (including local aches due to the maintenance of one posture 
or one set of movements over long periods) upon immediate effort and 
output, at least when these feelings have attained a certain intensity, 
‘their more remote effects upon the preservation of health are quite — 
unknown. They may be a preventive of over-work, or, as Thorndike? 
suggests, they may be a useless by-product of activity to which hygiene 
need pay no attention—a “mere accident” of activity which “habitual 
disregard may abolish,” or suppress. The field for research here is 
certainly an interesting one, especially in view of the widespread belief 
that~the seeking and avoiding reactions characteristic of pleasure and 

“~Pain are of profound biological significance. 


IV. Summary. 


The object of this paper has been to suggest the importance of 
considering certain of the subjective phenomena of ‘fatigue’ .when 
dealing with the characteristics of normal work. Curves representing 
diurnal variations in the ‘feelings of fatigue’ caused by work were given, 
and these show certain striking resemblances to common industrial output 


1 Cf. Thorndike, Educational Psychology, ut. 76: “The notion of Warming-Up...hea 
included. the diminishing annoyance of a process due to the progressive inattention to 
competing desires, interest in achievement, and the like.” 

3 Psychol. Rev. 1900, vir. 482, 


J, of Psyoh. xu, ll 
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curves. It is strongly suggested that the deterioration of output towards 
the end of a spell of work is a direct response to the painful feeling-tone 
of these ‘feelings of fatigue.’ These feelings may thus play a far greater - 
part in normal work than current ‘fatigue’ investigation, engrossed 
with physiological problems, recognises. And it is suggested that 
‘feelings’ generally—and not merely ‘fatigue’ feelings—should be ac- 
corded more notice in connexion with various sides of industrial life than 
they at present receive. i 


(Manuscript recetved 4 August 1921.) 


THE INTELLECTUAL RESPECTABILITY 
OF MUSCULAR SKILL1. 


l - By T. H. PEAR. ' 
(From the Department of Psychology, University of Manchester.) _ 


I. What is intellect ? (pp. 163, 164). 
Il. Some problems stated (pp. 164, 165). 
ITI. Some characteristics of kinaesthests (pp. 165-172): 
5 (a) The loose connexion of kinaesthests with language (pp. 165~ 
: 167). . í ae 
(b) The significance of individual differences in kinaesthetic 
imagery (pp. 168-172). 
IV. The ‘intolerance’ of persons with predominant kinds of imagery. 
The utility of visual imagery in learning muscular co-ordina- 
__ tons (pp. 173-175). 
V. Isa ‘language of kinaesthests’ possible? (pp. 175-177). 
VI. The importance of motion-study in this connexion (pp. 177, 178). 
VI. Improvement of the social and intellectual status of kinaesthetic 
knowledge (pp. 178, 179). 
VIII. Some further speculations (p. 180). 


I. Waart IS ĪNTELLEOT? 


5 Ta word intellect has been used'in many senses, of which at least 
two are important in this connexion?. It may cover all forms of cognitive 
events, in which case intellection becomes merely the equivalent of 
cognition. On the other hand, it may designate the processes of elabora- 
tion which the mind applies to its material, and in particular that kind 
of elaboration which leads to conceptual thinking: The point of view 
which this paper seeks to justify is that, in both these senses of the 
word “intellect, muscular skill has a higher intellectual value than is 
usually assigned to it, and that this value is susceptible of being increased 
considerably. 


1 The substance of this paper was read to the British Psychological Sooiety on 12 March, 
1921. ` 
v3 Cf, Baldwin’s Dictionary of Philosophy and Psychology. 
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We may first inquire whether sich skill can be justifiably described : 
as intellectual. 

Bodily skill, or the ability to deal with the world by means of one’s 
muscles, joints and tendons, carries with it a specific and unique kin- 
aesthetic knowledge. This knowledge can obviously be called intellectual 
in the first sense mentioned above. Yet it is as incapable of perfect 
translation into the terms of another 3ense as is music into colours or 
words, for as we shall see; it possesses scarcely any words in its own 
right. Many persons therefore require to make a mental effort in order 
to realise that, in spite of its comparative wordlessness, kinaesthétic 
knowledge may form a basis for conceptual thinking, thereby establishing 
a primary claim to be called intellectuel in the second sense of the term. 
The peculiar nature of such knowledge, however, raises certain difficulties 
when it is dealt with from the psychological aspect. These will be de- 
scribed later. 

Kinaesthesis is usually accorded scant respect by the world of intel- 
lectuals, as we know them today. Classed with the ‘lower’ senses, it 
is contrasted with the ‘higher’ senses of sight and hearing. Though such 
a division seems justified at present its utility is possibly over-estimated®. 


II. Some Prosiems Staten. 


It is now possible to suggest a number of questions which arise from 
these considerations. Some attempt et answering them will be made 
in this paper. ; 

(1) Do not most educated persone regard bhe intellectual value of 
kinaesthesis as slight? 


(2) Is such an attitude justified, in the light (a) of primitive man’s 


early development’, (b) of certain present tendencies in social behaviour? 
(3) What are the chief factors which have brought about this attitude? 
(4) Is the ease of these factors likely to help in predicting future 
developments in man’s mentality? 
(5) Is an intellect, the foundations of which do not include eoniibu- 
tions from the ‘higher’ senses of sight and hearing, necessarily inferior 


1 Cf. E. B. Titchener, Textbook of Psychology New York, 1911; 114 £. 

* Perhaps Professor Nunn feels this when hə writes kindly of the ‘humbler’ senses. 
Quoting Miss Margaret MoMillan, who says “Tha patience of the poor is not all patience. 
It is largely tnsensibility,” he adds, “To such children a shower-bath, with ita powerful 
appeal to dull senses and flaccid muscles, may nean a veritable beginning of intellectual 
and moral enlightenment” (Education, its Data cnd First Principles, London, 1920, 164). 

* The chapters on “Tactile and Motor Impressions,” in F. Wood-Jones’s Arboreal 
Man (London, 1018, 157-173), are full of suggestions upon this subject. 
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The ludicrous, too, is felt by her in “the bulge of water-melons, the . 
puffed-up rotundities of squashes.” But her amazing insight—the word 
is not permissible here, but we have no other—into realms which seem 
to many to be explorable only through sight and hearing, may easily 
distract attention from an important consideration. Helen Keller was 
educated by and obtained her language from persons whose knowledge 
of their own world had been received chiefly through the channels of 
sight and hearing. It seems clear, therefore, that the terms of her 
language, while often merely analogical, are just as often almost meaning- 
less if regarded as descriptions of fact. The words ‘ruddy’ and ‘dis- 

- sonance’; the statement “I know how budding trees look” can have no 
direct sensous meaning for her}. 

Perhaps we may be allowed—though it seems scarcely permissible— 
for one brief moment to adopt towards this life-history the detached 
attitude of the scientist. At once a speculation forces itself forward. 
Only by the devoted efforts of her teacher and friends was her mental 
development made possible; yet to what extent did this assistance cause 
her mind to deviate from the path which we may imagine that it might 
have taken for itself, under impossibly ideal circumstances of protection 
and companionship? 

Let us suppose for a moment that, while being sheltered from the 
rigours of life, she had developed ideas both simple and complex about 
her world chiefly upon the basis of kinaesthesis, and with no reference 
whatever to sight or hearing. We may now further imagine her, having - 
constructed a mental world quite different in quality from that of the 
ordinary person, to have been entrusted completely and exclusively 
with the bringing-up of another child, also lacking vision and hearing, 
who, in turn, had become the educator of still another. Gradually these 

Preferences to sight and hearing, as analogical as our own attempts to 
picture the waves of wireless telegraphy, would have faded away, leaving 
a structure of knowledge which would be the unique possession of the 
congenitally blind-deaf; unique not only in the nature of its fundamental 
sensation material, but also in the degree of perfection attained by its 
functions. Moreover, in many of those adjustments to environment in 
which these attainments entered into competition with those of any 
ordinary human being, they would have proved to be superior. 
1“. ,.& Venturesome spirit impels me to use words of sight and sound whose meaning 


I can guess only from analogy and fancy” (p. 45). 
` 
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(b) The significance of individual differences in kinaesthetic imagery. 


The evidence derived both from the comparison of the introspection 
of different individuals, and from experiment, makes it clear that the 
kinaesthetic imagery of different persons is characterised by very con- 
siderable variations. Some people appear to possess kinaesthetic imagery 
of a degree of excellence comparable with the ‘common cases of well- 
developed visual memory. Yet up to the present there have been few 
to collect the details of such gifts. The earlier questionnaires gave their 
answerers comparatively little opportunity to record this kind of imagery. 
Even if they had done so, the ‘motile’—to use a somewhat old-fashioned 
phrase—would have found it difficult to express himself in words, except 
of course when describing the processes of speech or writing. Important 
as these inquiries undoubtedly are, they teach us almost nothing con- 
cerning the mental life of the ‘muscular man,’ and much more investiga- 
tion is needed into the kinaesthesis of the larger musculature and of 
the body as a whole. 

Until more is known about the characteristic individual differences 
in kinaesthetic memory, we must content ourselves with speculations 
based upon other spheres of imagery, aided by our casual self-knowledge. ‘ 
With this warning in mind, the somewhat bold speculation may be made, 
that kinaesthetic memories may differ in their vividness, clearness, 
‘constancy,’ or unchangeableness, readiness for use and ability to carry 
meaning. i 

The task of assessing all these characteristics would not be easy. It 
is obviously more difficult than in the spheres of sight or hearing. For 
the person who describes visual imagery may command all the subtle 
shades of significance with which centuries of language and litéraiuze. 
have provided him; for the recorder of auditory memory the whole 
notation of music and the rich resources of physics are ready to help 
him to hammer out as thinly as possible, and then to nail down, the edges 
of his meanings. But where is the notation of action; where shall we 
seek for the grammar, the syntax and the theory of harmony of bodily 
movement? Perhaps some beginnings of them lie in the basal ideas, 
many of them as yet scarcely explicit, of manual training, of eurhythmics, 
of folk-dancing and of ‘motion study.’ Certainly their material lies tan- 
talisingly hidden in the minds and bodies of Anna Pavlova, of Annette 
Kellermann, of C. B. Fry and W. T. Tilden. But whether these happy 
mortals, when they move, are making poetry without knowing it; how 
far their perfection is the result of hard-won synthesis and to what 
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extent it is a delicate natural polish which self-analysis would crack; 
of these things we—and possibly they—know almost nothing. 

But while we marvel delightedly at the grace of their movements, 
perhaps feeling in ourselves the while feeble and faint tendencies to 
copy them, the sight suggests another psychological question. May the 
pre-eminence of these persons be closely connected with their ability, 
on seeing a new movement, to register and subsequently to recall it 
directly through their kinsesthesis, and not through the aid of any 
intermediate imagery, like that of sight? May it be that the number, 
vividness, clarity, readiness and meaning-carrying capacity of their kina- 
esthetic images enable them to learn a new movement in swimming, 
dancing, fencing or skating as easily as a first-class visualiser may take 
in details of a picture after one brief glimpse, or as Mozart wrote down 
from memory the Miserere of the Sistine Chapel after hearing it twice? 

This seems to be possible, for before a new co-ordination of movements 

` can be learnt by most ordinary people they find it necessary to over- 
“come something very like a pronounced physical and mental resistance 
against placing their limbs or body in this particular position. They feel 
as if, in order that the new movement shall be learnt, it were necessary 
last a path throfigh some stratum of high resistance in the neuro- 
uscular system. Often, moreover, once this newly taken-up bodily . 
yn has been abandoned, many unfortunates can evoke no genuinely 
thetic memory of it, and so, in order for it to be learnt, it has to 
ed a wearying number of times. Asa stepping-stone to these 
chievements they resort to visual or verbal aids, or use both- 
z; they picture the arm or leg in certain position before putting 
, or they anxiously mutter, quietly or audibly, some exhortation 
y their teacher, “follow through,” “watch the side-line,” “bend 
ee,” “right shoulder forward.” 
3 xt is almost certain, however, that at (east a some persons, endowed 
Pau well-marked kinaesthesis, remember their new movement from the 
very beginning in the same ‘language’ in which they will eventually 
wish to express it, in the wordless language of kinaesthesis. And in doing 
so they ensure their greater success in more than one way. Obviously 
-they save their own and the instructor’s time. But loss of time is not 
the only annoying feature of a bureau de change; the value of the foreign 
currency with which one emerges is always less than that paid in, by 
E the amount charged for changing. And this depreciation of meaning, ` 














when knowledge gained in one sense-sphere is translated into the lan- 
guage of another—so vividly realised when one reads the ‘ asian of 
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a great symphony which a concert-programme description vainly attempts 
to convey, or hears the musical ‘representation’ of a sea-scene—is at 
least as great in the case before us. 

In order to illustrate these and other facts, some examples from my 
own’ experience may perhaps be admissible. By way of preface, I will 
mention that the variety, range, readiness and plasticity of my visual 
imagery seem to be inversely matched by the paucity, narrowness and 

“stickiness”? of my kinaesthetic equipment*. The following observations 
are taken from my notebook, with a very few minor corrections of ob- 
scurities due to the clumsy wording of notes written hastily: 


At noon to-day I finished an elementary lesson in figure-skating, during which I 
had found considerable difficulty in getting the ‘feel’ of the various muscular coordina- 
tions—chiefly concerned with feet, knees and hipse—as described and exemplified by 
the instructor. At 6.30 the same evening, while writing these notes, I tried to recall, 
in kinaesthetio imagery, the morning’s lesson on the ‘back outside edge.’ In spite of 
all my efforts, the recall persistently came in the following terms: 

A very clear visual image of the instructor, seen facing me at the distance of a 
foot. The clearest part of the image was the top of his head, the next clearest his face 
and his smile, and the upper part of his body. The mage pushed itself into conscious- 
ness almost to the exclusion of everything else, and the utter inability of such an 
experience to assist, in any way, @ person learning to skate is too obvious to si 3 
further emphasis. c 

With an effort on my part there then came another visual image of the faei 
skating-boot executing a back outside edge. This boot, if not firmly held in 
began to focus itself into details such as the pstzern of lacing, scratches, 
occasional patch on the side. At no time did even a visual image of my o 
come into consciousness, probably for the very good reason that I had been for 
by the instructor to look at it. 

The only kinaesthetio imagery which could be resovered at this time (i.e. 6 
after the lesson) was a very faint and feeble image of scratching the ice with 
of the skate; Le. an image of a movement which I had been expressly fo 
to make. 

At another time it was recorded that “any number of visual images of tht 3 
structor in any position can be obtained and these must be re-translated aios 
into visual images of my own body before they are of any use.” 











A further extract from notes written on the same evening as those 
first quoted may make another point clear. 


In trying to remember a particular skating movemen ~ which involves keeping 
the right shoulder back, I ‘see’ my own shoulders much more easily than I can 


1 This characteristic is described on pp. 171-2. 

2 How far such lopsidedness of imagery development is attributable to heredity, to 
environment or to both is a psychological question which often arises in a practical form. 
It is usually ignored or begged. 
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‘feel’ them in the right position. I visualise quite clearly my right shoulder when it 
is held back, including even the part of the (brown) coat which covers it, quite 
regardless of the anatomical impossibility of seeing my right shoulder when my eyes 
are looking over my left. When the instructor shows me how to execute a new move- 
ment, I am naturally inclined merely to admire him passively as a moving picture 
(after one evening’s skating I had continual visual images of him in all kinds of 
skating positions before I went to sleep) but, unless I force myself to do so, I get no 
musoular imagery while I am watching him demonstrate a movement. 
How then do I learn to skate at all? In go far as any progress is made, it appears 
to be through visualising myself and others*performing the movement in question. 
` The images are very clear though not vivid; they are like a olear well-taken carbon 
photograph, or like a sketch made with an H.B. pencil, and therefore gray. When 
taking & lesson I tend to look on at the whole performance as a passive spectator, 
just as if I were watching a stage dancer, and only occasionally do I remind myself that 
it is my lesson, and that therefore I must do something more than merely looking on. 
It is very easy for me to attend to the look of the performance; it is correspondingly 
hard to attend to the ‘feel’ of it?; it is as if the nervous energy had to blast ita way 
through some resistive stratum of the brain. This illustration of blasting one’s way 
is perhaps supported by the fact that the ‘feel’ of a new movement, when it does 
arrive, often comes quite suddenly. Perhaps Dr Montessori may be describing some 
ġar experience when she writes of the “writing explosion”; the sudden discovery, 
tended with great excitement, by her little pupils that they are able to write. 
In learning a dance there is, too, the same tendency to attend to the look and not 
the ‘feel’ of it. In order to learn any new dance I must go behind the demonstrator 
the position of the person’s feet, just as if they were my own. I must then 
y feet in the same position (imaged visually if the demonstrator is alee) 
very carefully to the ‘feel’ of the position. 
ly, I might mention that though my muscular memory for movement is 80 
o, unready and ‘sticky,’ so to speak, my sense of balance appears to be 
e.g. I have noticed that keeping my balance in a new position, or deliberately 
om & new position, presents few difficulties to me. 
d not be surprised to discover that the apparent paucity of my kinaesthetic 
images is due, to a considerable extent, to their ‘stickiness’ or general agglutination, 
by which words I mean to indicate: 

(a) The lack of clear-cut differentiation between different combinations of imaged 
movements, especially if they are somewhat similar. It seems to me, as a visualiser, 
comparable to the lack of differentiation which would exist in the visual imagery 
of an uneducated person, attempting to recall, let us say, a series of differently shaped 
human skulls which he had seen; while in the imagery of a visualising anthropologist 
these distinctions would be prominent. I imagine that in a first class athlete, especially 
_in one who plays well several somewhat similar games, e.g. tennis, lawn tennis and 














1 (Note added subsequently): “Or rather, ‘one important factor appears to be.’” 

3 This reminds one of the fact that, on injury to the post-Rolandio convolutions of the 
brain, a patient may lose his power of attending to his touch sensations while retaining 
that of attending to everything else. Might it be that in the case of the person whose 
kinaesthetic imagery is undeveloped some corresponding part of the brain has never been 
properly ‘opened up’? (Of. footnote * on page 172). 
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badminton, this differentiation (which of course, is one of the first necessities for . 
thinking) has gone on to a much greater extent than in myself. Perhaps it is com- , 
parable to a good actor’s power of speaking the same sentence successively in several 
different dialects of the same language. 

(b) The fact that my kinaesthetic images seem—if itis not unsafe to use a pictorial 
metaphor—difficult to coax out of their holes. Perhaps it is that they are not only 
faint, but extremely fleeting (like the visual images which Dr Rivers describes 
as forming part of his experience when awake), and that only after many efforts 
can one get a grip on them.” 


These examples? may help the reader whose imagery tends pre- 
dominantly towards the visual or the kinaesthezic type to realise the great 
difference between the kinds of mental apparatus with which different 
persons may attempt the same task. The utter irrelevance and futility 
of many of the visual images recorded in the notes are worthy of special 
attention. Some of these images were not only useless but their presence 
may have obstructed any incipient attempts to learn in the direct way. 
For example, visualising the upper part of the instructor’s body seems 
scarcely likely to have assisted in any way whatever; visualising one’s - 
own skating-boot may have been a little mcre helpful, though thy 











It is, however, impossible to be satisfied with any simple belief tha 
visualisation is valueless in learning muscular coordinations. Many yisil 
cherish those diagrams and pictures which, though they are som 
execrable, both in conception and in execution, often form almos 
only intelligible information in many books which profess to de 
how to play any particular game. After a glance at such illustr 
the visile may carry away, once and for all, the gist of a wordy ex 
tion which may never have been clear even to its writer. 


1 Instinct and the Unconscious, Cambridge, 1920, p. 11 f. 

2 When I wrote these notes, I was unacquainted with Professor Washburn’s book, 
Movement and Mental Imagery. In connexion with my own ease of attending to the ‘look,’ 
and difficulty in attending to the ‘feel’ of a muscular performance, her discussion of the 
telation-of differences in imagery-type to “individual differences ın the appeal of certain 
kinds of stimuli to attention” (p. 43 f.) is helpful, while P'rofessor Wood-Jones’s statement 
(op. cit p. 171): “It is perhaps not beyond possibility that the full lodgment of all pictured 
movements (his term for kinaesthesis) is not yet permanently effected in all human brains, 
and that the process is still in progress” is hopeful. 


TH Pep os 173 


IV. THe ‘INTOLERANCE’ OF PERSONS WITH PREDOMINANT KINDS OF 
IMAGERY. THE UTILITY OF VISUAL IMAGERY IN LEARNING MUSOULAR 
COORDINATIONS. 


It is very common to meet with athletes-who maintain stoutly that 
books are of no use in learning a game. If by this be meant merely that 
books are useless if not supplemented by diligent practice, the remark is 
so obvious as to be uninteresting. If it means that many existing books 
on games are bad, the psychologist’s interest in it becomes a little keener. 
But in the mouths of some people the assertion illustrates a most inter- 
esting and important psychological phenomenon; the mutual intolerance, 
arising from ignorance, of people with different types of mentality. 

This fact was not missed by Galton, who writes of those men of 
science to whom visual imagery was unknown: 

They had no more notion of its nature than a colour-blind man, who has not 
iscerned his defect, has of the nature of colour. They had a mental deficiency of 
hich they were unaware, and naturally enough supposed that those who. affirmed 
hey possessed it, were romanoing?. 

-* This attitude is often very strikingly shown (though its results and 
plications are, probably, not yet sufficiently realised by psychologists 
others) by visiles towards motiles, and vice versd. The visile often 
ds it almost impossible to realise how a motile can ever recall in any 
tms other than visual images an experience which, it would seem to 
visile, ‘ought’ to be naturally recalled in such imagery. The motile 
ilar difficulties of comprehension. (Itis more correct to write that 
ifficulties would arise in the improbable event, of such thoughts 

ing to either of these persons.) ‘ 
For those readers whose predominant imagery does not happen to 
belong so exclusively to one of these two classes, a few examples may 
illustrate the importance of this intolerance. Perhaps I may be allowed 
to begin‘ with the type to which my own mind conforms; the visile. 
For me visualisation, not only of obviously pictorial experiences, but 
even of abstract and general meanings, in the form of similes, metaphors, 
analogies and semi-diagrammatio pictures’, is so ubiquitous that I fre- 
quently forget that many other people do not visualise with the same 
degree of facility or viciousness. It is unfortunately a somewhat common 

1 Inquiries inio Human Faculty, London, 1883, p. 85. 

* There is, usually no conscious attempt to picture such meanings. They simply ‘are 
there.’ Sometimes they are adequate to the meaning, often they are mere caricatures of 


-it, But like most caricatures they usually cause me to realise with pice intensity some 
salient point, and not always one which is welcomed. 
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experience for me to realise, after having lectured to a class for some 
considerable time, that I have made no attempt to transfer to the black- 
board any of the mental diagrams which I have been using. Such out- 
ward behaviour might perhaps be interpreted by others as indicating 
poverty rather than profusion of visual imagery in a lecturer’s mind. 
On the contrary, however, visual imagery of diagrams is so prevalent 
with me that I have often to remind myself that in order to transmit 
even an approximately faithful rendering of my meaning to others, I 
must make my thinking ‘visible.’ 
; Many visualisers too, never realise, or refuse to believe that com- 
plicated behaviour and thinking may go on in others without the slightest 
trace of visual imagery. From conversation with some of my friends 
who have predominant kinaesthetic imagery it seems to me certain that 
a similar forgetfulness of the peculiarities of others characterises many 
motiles, especially those for whom kinaesthetic processes,—in particular 
perhaps, those of language and gesture—seem to be so prominent i 
their thinking that they even write of the “fiction of visual imagery*.’ 
In fact, the possibility of any real rapprochement of the visile and motil 
seems at present to be remote, for the following reason. While / 
visualiser’s power to express to another person his experience of visu 
imagery is limited only by his capacity for psychological observation 
for using his mother tongue, which has chiefly been developed to dese: 
the seen world, the motile is less fortunate, in that very few of 
characteristic inner experiences? are expressible in language at all’ 
the function of many words relating to bodily movement is me 
describe its visible aspects, seen by others or by its initiator. Some 
moreover, refer Jess to the bodily movemant itself than to that 
instrument moved by the person, or, even more remotely, to some object 
propelled by this instrument. English out-door games illustrate especially 
well this tendency for the reference of the term to creep farther and 
farther away from the initiating limbs. For instance, I take it that such 
a term as a ‘late cut’ in cricket may conceivably refer to any or all of the 
following separate events: 
(a) the genuinely personal experience; kinaesthetic, visual, tactual, 
etc., of the batsman; 














1 The question is discussed in greater detail in this Journal, 1920, x, 1, 77-79. 

3 I venture to call the reader’s attention once more to the significance of this word 
‘inner,’ which was emphasised on p. 165. 

3 Or, as a behaviourist might perhaps express it, speech habits are not closely con- 
neoted with the functioning of the musg), jointe and tendons. 
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(b) the movement of the body and arms and of the bat, before and 
after it strikes the ball (1) as seen by the batsman, (2) as seen 
7 by the spectators; 

(c) the behaviour of the ball after its impact with the bat. 

An indispensable preliminary to the construction of any satisfactory 

psychology and any really expressive language of kinaesthesis will be a 
distinct separation in thought of all those events which occur outside 
the agent’s skin from those which take place inside this envelope. Until 
that is achieved the motile will remain, as he is at present, inarticulate. 
For of the recognised phrases describing action many bear a spectacular 
or behaviouristic rather than a psychological meaning, describing the 
experience of the looker-on, not of the performer, while not a few carry 
-a depressingly complex and unanalysed mixture of both. i 
It is probably the ability of the motile to recall a new movement 
his muscles, after having performed it but a few times, and con- 
cted with this, his inability or disinclination to visualise how his body 
oks when placed in the position required, which leads him to say that 
ding books on a game is of little use in learning it. If by this is meant 
at one cannot learn a game without performing the muscular actions 
ich it requires, it is a platitude. But if, on the other hand, the motile 
nsthat for him photographs, diagrams, and diagrammatic pictures, 
nothing of the slowed-up cinematographic representation, and the 
mensional wire model of a movement, are of little or no use to him, 
resses very clearly his difference from the visile. For from a really 
ently drawn diagram the latter can often learn in a flash what he 
en trying for weeks to discover from watching an actual demonstra- 
ventually, of course, he must translate this visual experience into 
aesthetic memories of the movements as they were actually carried 
out by himself. In this respect therefore, he is at a disadvantage; com- 
parable, perhaps, with that of a person who knows a language but cannot 
think in it. But whether in the highest flights of any branch of games, 
the use of a good book does not become essential for ne rapid progress is still 
a question well worth asking. 
















V. Is a ‘LANGUAGE or KINAESTHESIS’ POSSIBLE? 


We must now inquire whether such a language of kinaesthesis is 
conceivable, and if so, how it might arise. An attempt will be made 
to sketch an approach to this problem, and to speculate how, neglecting 
for the moment practical difficulties, such a language might conceivably 
be formed. 
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To the utmost possible degree it should be rid of analogical references 
to other senses. Sight has one language, hearing has another. Cross- . 
references, such as the colour of a voice or tie key of a landscape are, 
statistically speaking, so rare that they do but call attention to the normal 
self-sufficiency of these two notations. Kinsesthesis, then, would have 
to renounce its present bad habit of borrowing terms from the other 
senses, and botching make-shift tools out of shem. Ideally, a visual or 
auditory term, used in a description of motor experience, would appear 
unambiguously in its own right. 
Supposing it to be possible to furnish descriptive words for different 
kinaesthetic experiences, it would then be necessary to discover ele- 
mentary or guasi-elementary movements of groups of muscles which are 
of fundamental and outstanding importance in some branch or branches 
_of industry or physical exercise. Here one can offer only tentative- 
gestions as to how this might be done. Searcn might be made amon 
existing manuals of drill and physical training, of eurhythmic exerci 
and of physical culture systems}, Anatomista and physiologists mi 
give valuable information concerning those important bodily moveme: 
which, structurally and functionally, are relatively simple. In this 
there might be isolated from others, so that tŁey could be fairly strici 
defined, a hundred simple, elementary and typical attitudes of body, 
limbs. Persons could then be taught to take up these positions 
and again, carefully and attentively, until the descriptive names 
to them had associated themselves with definite kinaesthetic experi 
Such. a plan. does not seem wildly impossible. In fencing, 
cricket, figure-skating—to take only a few cases—definite ‘st 
are learnt. In the last-named exercise, ‘new’ positions and mov 
appear to be deliberately composed of definite elementary groups which 
have been previously given standardised names and consciously realised 
in experience. All such lessons involve the iso_ation, from thousands of. 
possible muscular combinations, of some, whic. for a particular purpose, 
are ‘fundamental.’ Perhaps some day, with the assistance of anatomy 
and physiology, it may be possible to define more strictly the tonda: 
mental groups for any special purpose. 
Supposing, then, that the important elementary or essential experi- 
ences in the world of kinaesthesis had been isolated and labelled, so that 
agreement exists concerning their meaning; the next step would be to 















1 The writer’s present acquaintance with the Ling and other systems is insufficient to 
justify any opinion being recorded here conceming the extent to which a scientifically 
satisfactory beginning has heen made in this direction. 
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classify them more scientifically—for of course some degree of classifica- ' 
tion will have taken -place already—into categories. Just as in the 
language of sight there are divisions of words into those representing 
colours, forms, directions, sizes, etc., so there might be a subjective or 
psychological classification of man’s most important movements. While 
gross divisions of the movements, corresponding to limbs, fingers, etc., 
will already have been achieved, it is obvious that some compromise 
between such a classification and that based upon anatomy and physio- 
logy. may be necessary. The most useful final grouping might conceivably 
be guided exclusively by anatomical and physiological considerations. 
At this point the reader will naturally and justly inquire why, if 
such a badly-needed kinaesthetic language is theoretically possible, 
it is not already in existence. He may draw the conclusion that there 
must be some insuperable difficulty which this essay has not taken into 
account. This may be the case. But, until recently, one valid reason for 
the non-existence of any satisfactory objective analysis, classification, 
and standardisation of human movements (and, therefore, of human 
kinaesthetic experiences) was that usually no two persons could agree 
not only as to.the exact motions which ought to be made for any 
particular purpose, but even concerning the movements which they - 
themselves had made a moment previously!. For most human move- 
ments are so very complicated, rapid and individually different that even ` 
an unusually favourable combination of natural aptitude and special 
training in observation cannot ensure a faithful account-of them. 


VI. THE IMPORTANOE oF ‘ MOTION-STUDY’ IN THIS CONNEXION. 

But the last few years have seen a great increase in the number and 
variety of successful attempts experimentally to record the behaviour ` 
- both of man and of animals. One of the most interesting branches of 
this work is that known as ‘motion-study.’ It has developed, and is still 
improving, apparatus which, freezing in mid-air, go to speak, the path 
of any movement, records it permanently by means of a photograph or 
tri-dimensional wire model, painted in a special way to represent not 
only the direction of any component movement but also its relative and 
absolute velocity?. Such models will make it impossible in future for 


1 Disputes as to whether a particular golfer moved his head at a certain moment are 
not unknown in club houses. Unfortunately it is quite likely that the person whose evidence 
is of least value in this connexion is the player himself. k 

a For description and photographs see F. B. Gilbreth, Motion Study, New York, 1911; 
Fatigue Study, London, 1916; Applied Motion Study, London, 1919. A concise account of 
motion-stady, with illustrations, ie given in Chapter 1 of C. S. Myers’s Mind and Work, 
1920, pp. 2-35. 

J. of Payoh, xi. = 12 
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there to be two opinions concerning the exact orbit which any limb has 
described in executing a set of movements. 

Tt seems therefore not inconceivable that as a result of careful motion- 
study of various occupations there may be built up notations both of 
objectively seen movements, and of the kinaesthesis corresponding to 
them. The words used would then refer (a) to the objectively demonstrated 
movements—photographed, cinematographed or ‘motion-modelled,’ 
(b) to the kinaesthesis experienced when these movements, and these 
movements only, are made. 

The advantages of such an objectively ‘checked’ language are clear. 
A name given to a kinaesthetic experience would relate to the ‘inner’ 
feeling of some movement, set of movements or attitude the nature of 
which had been objectively demonstrated so that its meaning would be 
constant for everyone. Such a movement could be carried out again and 
again until its ‘feel’ became unmistakable. Related movements might 
be given related names. Movements common to several occupations 
might be analysed out and their relations to these different functions 
studied, as Mr Gilbreth has suggested. In the hands of skilled and 
educated teachers, the supplementary teaching of movement by pictures, 
diagrams, models, and the slowed-up cinematograph might then become 
really effective. Visual ‘representations’ of movement, obtained by the 
use of the apparatus of motion-study, would really represent and not 
caricature the motions which they profess to depict. This would inevitably 
lead to the detection of the less desirable methods of carrying out any 
movement, and therefore, again, to increased skill, or kinaesthetic know- 
ledge. Not only would the status of such knowledge be raised, but also 
the status of those people who, through their teaching, aid in its acquisi- 
tion and development. 


VII. [IMPROVEMENT or THE Soom, AND INTELLEOTUAL Srarus 
OF KINAESTHETIO KNOWLEDGE. 


In a psychological discussion of this subject it is obviously relevant 
to comment upon the present disparagement, by an influential section 
of the community, of kinaesthetic knowledges. The tradition that know- 
ledge worth having is almost exclusively confined to that which has 
reached us through our eyes and ears has been confirmed and hardened 
by the powerful mechanisms of class distinction and class tradition, and 
by generations of a certain type of teacher in school and University. 
To such influences the ordinary man owes his view of culture. From 
most people, therefore, the motiles, as compared with their socially- 
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established brothers, the visiles and audiles, seldom get fair play. The 
two latter groups, themselves recognised as belonging to a kind of 
intelligentsia, not infrequently fall into the bad habit of regarding with 
some contempt all persons whose motor activity is expressed through 
channels other than the socially-approved ones of speech and writing?. 
A vicious circle is thus made; many intelligent persons are never en- 
couraged to contemplate the study of such non-verbal occupations, and 
not a few are actively prevented from taking them up. This is one reason 
why the intelligent professional in sport, the intelligent teacher ‘of hand- 
work, and the intelligent teacher of games are still so much of a rarity 
that’ when they do appear one never fails to remember them. ‘If the 
knowledge obtainable through kinaesthesis were increased and trans- 
mitted to others in the best and quickest ways by teachers who were 
themselves good performers, their social status would rise. But this is 
the less important consideration; their intellectual status would be im- 
proved too. By increasing their kinaesthetic experience, they would not 
only have gained deeper knowledge of a comparatively new aspect of 
their world, but such knowledge might form basic material for the 
elaboration into concepts which characterises intellect in the second 
sense of the term; the process by which we acquire the asain of 
truths as distinguished from the knowledge of facts. 

I have attempted elsewhere? a crude analysis of the process of 
thinking. Its essence seems to be the recall of past experiences, abstrac- 
tion of their relevant aspects, their comparison, re-comparison with 
some aim in view, combination of the results of this comparison into a 
‘new’ conclusion, and the expression of this conclusion in action, gesture, 
speech or writing. All this happens so regularly when its raw material 
is formed by visual or auditory experiences that many people are apt 
to forget that this series of processes may be carried out just as success- 
fully upon the basis of touch and kinaesthetic memory’. Few would 
have the hardihood to object that in such a case the processes were 
not intellectual. If they did, Helen Keller, with her university degree 
and her literary achievements, would provide the answer. 


1 Mr Bertrand Russell has placed on record his suspicion that what people should 
mean by intellect is simply “certain habits in the use of words,” and his lack of “mystical 
reverence for theas habita” (Mind, xxx, N.S. No. 116). 

3 This Journal, 1920, x1, 71-4. 

3 May it be that really superlative excellence in games or manipulative labour is 
distinguished from mere ‘goodness’ by a much greater degree of development of the 
proceas of working up the raw kinaesthetio material into new combinations; a particularly 
good example of ‘kinaesthetic intellect’? 

12—2 
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VIII. Soma FURTHER SPECULATIONS. 


The relation of these considerations to the doctrine of Bewusstseins- 
lagen or “conscious attitudes” is obvious and interesting. It seems 
certain that the thinking which goes on in the possessors of a rich and 
pliant kinaesthetic memory tends to be strongly influenced by such 
conscious attitudes, perhaps to the discouragement of visual and auditory 
images. How far the left wing of behaviourism is constituted by psycho- 
logists with this type of mentality, whether, consciously or unconsciously, 
they contemn the visual-auditory intellect in much the same way that 
many intellectuals contemn the kinaesthetio variety; to what extent and. 
in what ways these different kinds of mental apparatus may assist in the 
formation of those different attitudes towards life which are called intro- 
vert and extrovert respectively; the réles which different kinds of 
imagery play in aesthetic appreciation, in the causation and the cure 
of mental disorders,—all these problems are related to this subject. 


(Manusoript received 25 August 1921.) 
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A NEW METHOD OF MARKING GROUP TESTS. 
By CHARLES FOX. 


Tex distinguishing feature of Mental Tests such as Binet’s is constituted 
by the fact that the tests are graduated by being tried on. normal un- 
selected persons. Such tests have been widely used to discover the mental 
age of school children, but are not aimed at discovering the existence 
of any special ability. As their purpose is primarily to assign a ‘mental 
age’ they are too crude to be used for discriminating grades of excellence 
within any mental age, and any attempt to use them in this way is due 
to a misconception of their origin. The main object of this paper is to 
suggest a new method of detecting differences within any group of 
persons. 

It has recently become the custom to hold an annual examination 
of the children in elementary schools in various counties and boroughs 
in order to pick out those who are fitted to receive a higher education. 
The examinations usually consist of the ordinary school subjects such 
as English, Composition and Arithmetic and attempts have been made 
to devise appropriate ‘tests’ to take the place of, or to supplement such 
examinations. In an ordinary borough the numbers of children dealt 
with are too large to enable tests to be given individually by the 
examiners. It must be admitted at once that any ‘mental test’ which is 
not given individually loses a good deal of its discriminative value. 

The Cambridge Borough consented this year to include a mental test 
as part of its examination in order to try the value of this procedure, 
but the candidates for higher education were selected in the ordinary 
way by examination. All the children in the elementary schools of the 
Borough, without exception, over the age of eleven and under twelve 
on September Ist, sat.for the examination in the preceding June; the 
subjects being Arithmetic, Reading, Composition and Dictation. There 
were 336 boys and 303 girls of this age. At the same time a ‘mental 
test.’ was given to the candidates. Only 15 minutes could be allowed 
for this test and it was necessary therefore to devise some Group Test 
which appeared likely to yield satisfactory results in such a limited time. 
It was decided to make use of Burt’s reasoning tests' but to mark them 
on a new plan. The tests were selected from those which Burt assigns 

1 J. of Hap. Ped. June and Dec, 1919, 
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to the ages 7 to 13 years using only the more thoroughly revised ones and 
making certain minor verbal alterations which experience had shown 
to be necessary. A preliminary trial on selected children of the age range 
11 to 12 yielded an estimate of the amount that could be attempted by 
brighter children in the time allowed. 

The ten following questions were chosen: 


1. I have bought the following Christmas presante: a pipe, a blouse, some music, 
a box of cigarettes, a bracelet, a toy engine, a bat, a book, a doll, a walking stick, 
and an umbrella. My brother is eighteen; he does not smoke, nor play cricket, nor 
play any instrument such as the piano. I want to give the walking-stick to my father 
and the umbrella to my mother. ‘ 

Which of the above shall I give to my brother 

` 2. I don’t like sea voyages, and I don’t like the seaside. I must spend Easter 
either in France, or among the Scottish hills, ar on the South coast. 

Which shall it be? 

3. Three boys are sitting in a row. Harry is to the left of Willie; unnie 
left of Harry. 

-Which boy is in the middle? 

4. Violet has caught an illness. If she has a rash it is chicken-pox, or ticaelas, 
or scarlet fever. If she has been ailing with a cold o> cough she will develop whooping- 
cough, or measles, or mumps. She has been sneezing and coughing for some days, 
and now spota are appearing on her face and arms. 

What do you think is the matter with Violet? 

5. Father has just come home in a brand new cvercoat; there is clay on his boota 
and flour on his hat. The only places he can have been to are Northgate, Southgate, 
Westgate or the City. He has not had time to go t more than one of these. There ia 
no olay anywhere in the streets except where the pavement is up for repair. There 
are tailor shops only in Southgate, Westgate, and the City. There are flour mills 
only in Northgate, Westgate, and the City. I know the roads are not being repaired 
in the City, though they may be in the other places. 

Where has father been? 

6. Where the climate is hot, gum-trees and rubber will grow; heather and grasa 
will only grow where it is gold. Heather and rubber require plenty of moisture; 
grass and gum-trees will grow only in fairly dry regions. Near the River Amazon it 
is very hot and very damp. 

Which of the above grows there? 

7. In a school a third of the children play football and a third play cricket, 

(1) Are there any who play neither football nor cricket? 

(2) Can you tell without any more information whether there are any who play 
both? 

8. Field mice devour the honey stored by the humble-bees; and honey, whioh 
they store, is the chief food of the humble-bees. Near towns there are far, more cate 
than in the open country. Cate kill all kinds of mioa. 

Where, then, do you think there are most humble-bees—near towns or in the open 
country? 
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9. I started from the church and walked 100 yards; I turned to the right and 
walked 50 yards; I turned to the right again and walked 100 yards. 
How far am I from the church? 


“10. A pound of meat should roast for half-an-hour; two pounds of meat should 
roast for three-quarters of an hour; three pounds of meat should roast for one hour; 
eight pounds of meat should roast for two hours and a quarter; nine pounds of meat 
should roast for two hours and a half. 

From this can you discover a simple rule by which you can tell from the weight 
of a joint how long it should roast? 

As is well known a ‘mental test’ is designed to set all persons on a 
level with regard to acquired knowledge, and data are consequently 
selected which involve no special attainments but simply those which 
a normal individual is bound to acquire in his every-day dealings with 
his physical and social environment. 

~- One thing, however, is frequently overlooked. A game can only be 
properly played when the players agree explicitly or tacitly to abide by 
the rules of the game. This agreement gives @ certain ‘set’ of mind. In 
an examination this ‘set’ is assumed by the examiners; and in giving a 
mental test the experimenter takes for granted that the person will 
assume this attitude of ‘make believe.’ Now a bright child may resent 
this attitude and refuse to be bound by it. An incorrect answer may 
therefore only mean that the child has adopted some ‘set’ of mind which 
the examiner did not intend. In question 10 for instance the child who 
says that the length of time a joint should roast depends on “the kind 
of joint” is refusing either deliberately or unconsciously to adopt the 
attitude of mind towards the question which the examiner assumes. 
Again, in question 1 a child who wishes to give his brother a cricket bat 
though he does not play cricket may desire that his brother should 
learn cricket; or if he gives him a box of cigarettes though he does not 
smoke, he may think that his brother may wish to give the cigarettes 
to a friend. A candidate, again, who in question 7 says that the boys 
play both cricket and football and the girls neither may be thinking of 
the suitability of the games for the sexes. All the above replies were 
frequently given. The attitude of ‘supposal’ with reference to a given 
‘universe of discourse’ which the question delimits is assumed to be the 
attitude which the candidate will take spontaneously. But this assump- 
tion is not universally valid. It sometimes happens with bright children 
that they regard the questions as ridiculous and the procedure as silly 
and so refuse to play this particular game. A group test cannot take 
this incalculable factor into account, except by assuming that the ability 
. to make definite suppositions is an essential part of intelligence. With 
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these considerations in mind the children were instructed to answer the 
. questions in order as printed. They were told that each question had one 
definite answer and that there was no ‘catch’ in any of the questions 

It should be remembered that the object of this test was not to dis- 
cover the mental age, but to pick out the brighter children of the whole 
group. A difficulty arises from the fact that some children work faster 
than others. If their work is accurate they should obviously get credit 
for this speed but the marking should be designed mainly to discriminate 
ability within the Group. 

In essence Binet’s principle, which has been used by all subsequent 
investigators, is to use a standard group to mark all other groups or 
individuals. The attempt is made in this article to modify the principle 
so that each group may assign marks to the individuals within’ the 
group. The tests should be marked for each individual in proportion to 
the difficulty which the group as a whole finds in dealing with the teat. 
The children were working under the same external conditions and with 
the same preliminary instructions. Assuming that they also accepted 
the condition of ‘supposal’ suggested by the tests the following scheme 
of marking gives credit chiefly for ability to cope with the test. All the 
questions yield an unambiguous answer. 

After the papers had been marked a table was drawn up of the 
number of boys and girls separately who had answered each question 
correctly. The table was as follows: 


1 2 8 4 86 6 7 8 9 10 


No. of Candidates Boys 166 215 178 121 76 71 140 95 48 17 
answering correctly Gir! 167 181 170 154 77 90 69 67 28 9 


n EER RRR SESS 

The reciprocals of some function of these numbers yields a measure 
of the difficulty experienced by each group in answering the separate 
quesiions. A glance at the table will show that the reciprocals of the 
numbers themselves would give undue weight to those who were able 
to work more rapidly. It is therefore necessary to choose such a function 
as will ensure the same serial order whilst placing more stress on accuracy 
as compared with speed. Raising each number to some fractional index 
would accomplish this but the most convenient mathematical function 
appears to be the logarithms of the separate numbers. A consideration 
of the logarithmic curve shows that the further we proceed the more 
relatively difficult does scoring become. A candidate finds it more and 
more difficult to score marks in the later questions and he cannot sacrifice 
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accuracy to speed without being penalised. Itis better to work accurately 
than speedily but accurate rapidity yields higher marks. Hence the 
logarithms of the above numbers were found and the reciprocals of the 
logarithms were used in marking the questions. This method of weighting 
provides a new and convenient way of discriminating differences such a8 
those due to sex in dealing with mental tests. 

The following numbers are closely proportional to the reciprocals ‘of 
the logarithms: 


Question... .. 1 2 8 4 © 6 7 8 9 10 Total 
Boys =. ~~ & & 5 & 6 6 5&6 6 7 9 59 
G . «+» 5 D5 5& 6 6 6 6 8 WB 64. 


The papers were now examined a second time and the marks found 
in the second table were assigned to the correct answers. By this 
procedure each boy and girl was measured by the members of his own 
group and received marks for each question which varied with the diffi- 
culty found by the whole group in dealing with the question. The actual 
performances of the boys and girls therefore determined the marks given 
for each test. 

It is seen that with regard to difficulty the questions fall into three 
groups thus 1 to 4; 5 to 8; 9 to 10; and that boys and girls responded 
to the first nine questions in the same degree but the girls found question 
10 much more difficult than did the boys. Questions 7, 9 and 10 are 
questions involving mainly mathematical concepts and in these the boys 
scored better than the girls.- Question 4 was answered correctly by rela- 
tively a greater number of girls than boys and the reason would appear 
to be that they were more interested in the subject matter; as their . 
replies even when wrong showed an observation of symptoms of illness 
not displayed by the boys. We are justified in the belief that the ability 
to cope with a mental test depends on the mental ‘set’ or attitude towards 
the subject matter of the test. 

The examination in school subjects was conducted by a committee 
of head teachers and the Local Education Authority, and was carefully 
marked on an agreed plan. In Dictation the boys were penalised more 
. than the girls for mistakes, which explains the great discrepancy in the 
. marks. The Arithmetic test consisted of 12 questions on simple rules and 
very simple problems to be done in 1} hours; the Composition consisted 
of an essay to be written in 1} hours and was marked for style only; 
and a headmaster and headmistress respectively heard each individual 
boy and girl read. Although the marks of the two sexes are not strictly 
comparable we may compare the standard deviations in each subject. 
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It will be seen from the table that the boys on the whole are more variable 
than the girls in the examination subjects, with the exception of reading 
where the difference is slight. 

The Mental Tests were all marked by the writer of this article assisted 
by his pupils, and as each question yields an unambiguous answer the 
marks are strictly comparable. Very little difference was found between 
the sexes; both the-average mark and the standard deviation are practi- 
cally, the same. This result agrees with the work of Terman! who found 
that there was practically no difference in the Intelligence Quotiente of 
boys and girls between the ages of 5 to 14 years. 


Average marks in the Examination and Tests. 
All Arith- Dicta- Montal Testa 

gubjesia Std (ar gia. “ion Bid. Reding ata. (Mar Bta. Girs Sta 
, (Max. 300) Dev, 100) Dev. (Max 100) Dev. (Max. 50) Dev. 50) Dev. (58) (84) Dev. 
Boys 113:3 655 332 264 380 23:0 28-6 123 13-8 150 16-9 (28-6 %) 11-3 
Girls 1569 580 302 249 653-7 183 37-0 11:5 364 12-7 177 (27-86%) 10-6 

The candidates were selected for scholarships entirely on the examina- 
tion results, no regard being paid to the results of the mental tests except 
in about half a dozen border line cases. All the candidates who gained 
more than half marks in the examination were chosen for scholarships, 
namely 282. We are able therefore to compare the results of the examina- 
tion with the independent results of the mental tests. By selecting all 
the children who gained over 20 marks in the tests it was found that 
only 48 of these were not chosen for scholarships; in other words good 
scoring in the tests made it highly probable that the candidate would be 
chosen by the examination®, 


The Frequency-distribution of Marks in the Mental Teste. 


`. Boys 
Marks (max. 59) 0-6 7-13 14-20 21-27 28-34 8541 4248 49-55 Total 
Candidates ... 68 73 #98 44 34 10 10 4 336 
Girls l 
Marks (max. 64) 0-6 7-13 14-20 21-27 28-34 35-41 42-48 49-85 Total 
Candidates ... 47 68 72 £58 28 17 5 l 803 


In order to get a statistical comparison the coefficients of correlation 
were calculated. The coefficients show that there is a high correlation 

1 Measurement of Intelligence, Harrap, 1919, p. 68 ff. 

a An instructive case occurred. A boy whose total marks were only 101 was chosen 


by the Headmaster who heard the reading on the ground of General Intelligence. It was 
subsequently discovered that his marks in the Testa were very high, namely 30. 
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between- the performance in the whole examination and the results 
obtained by the reasoning tests. As might be expected, the correlations 
are highest between the tests and the Arithmetic papers especially in 
the case of the boys. With regard to the girls, the Coefficients of correla- 
tion diminish as we pass from Arithmetic to Composition, thence to 
Reading and Dictation. With the boys, however, the correlations between 
Composition, Reading and Dictation respectively and the reasoning tests 
are practically the same; being in each case much lower than the correla- 
tion with Arithmetic. The following table shows that the results are 
trustworthy as the probable errors are very low in every case. 


*« 


Table of Correlations. 
All 4 School 
Subjects Arithmetic Composition Reading Dictation 
Mental) Boys ... +62 +-023 +-64 +022 +-47 4-028 +-48 +028 +-46 4-020 
Testa | Gids ee +57 +1028 +56 +028 +-47 +030 +-43 +-030 +38 +080 


Burt! maintains that performances in school subjects depend upon 
‘General Educational Ability’ which is a factor common to all elementary 
school subjects and also upon group factors of Specific Educational 
Abilities. The above results appear to confirm his views as regards the 
General Factor and to support the existence of the group factors but they 
tend to show that Composition should be included in Burt’s linguistic 
group instead of being oopa from Reading and Dictation as he. 
suggests. 

The writer desires to thank Mr G. Udny Yule for his generous advice 
in dealing with the statistical results. 


1 Distribution and Relations of Educational Abiltties, London, P. 8. King, 1917. 


(Manusoript received 2 August 1921.) 


CRITICAL NOTICE. 
By CHARLES FOX. 


Education and World Citizenship: an Essay towards a Sctence of Edu- 
cation. By James Crunk MAXWELL GARNETT. Cambridge: Uni- 
versity Press, 1921. pp. x+ 515. 36s. net. 


This is the most ambitious attempt made in recent times to construct 
a science of Education on the basis of scientific principles. In building 
the edifice the author uses the results of the most recent relevant research 
in experimental psychology and elaborates an epistemology of modern - 
science. The final section of the book is a survey of the types of education 
and educational institutions as they might exist in England if we 
desired to have a complete and consistent national system of Education. 

In Book I the author follows closely Professor Adams’s account of 
the origin and growth of the doctrine of ‘formal training’ and rejects 
this doctrine completely. This theory which is better described as the 
doctrine of the ‘transference of training’ rests on the assumption that 
the results of education in any sphere of activity are transferable to 
other spheres; or as a schoolmaster once said, “It does not matter a bit 
what you teach a boy provided he thoroughly detests it.” Apparently 
this master believed that the will is strengthened by constant exercise 
in dealing with material which the pupil would avoid if left to himself. 
It is curious that the author first rejects this view and in Book TI quotes 
with approval Dr Temple’s dictum that “It scarcely matters what 
subject i is taught: the vital matter is that the child should learn ‘atten- 
tion’ in general.” 

The main part of the Pree book is concerned with an elaborate - 
attempt to show that the materialistic view of the structure of mind 
may be safely used as a working hypothesis in dealing with the problem 
of education. With this object physiological and psychological data are 
used interchangeably so as to establish the doctrine that there is a 
permanent record in the brain of all life’s experience. Instead of the 
better known term ‘engram’ the word ‘neurogram’ suggested by Morton 
Prince is adopted for such records. Any system of connected neurograms 
of which one at least is a cognitive neurogram is called an interest- 
system, and by using McDougall’s hypothesis of drainage the principle 
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is laid down that “of all active neurograms that one which is connected 
with the widest and deepest interest-system tends to drain the impulses 
from all of them.” In order to carry the argument further some useful 
technical terms are employed. An interest-system and -especially a 
“‘future-interest-system” is assumed to be constructed in such a way 
that the more central elements within it exercise the greatest influence 
on the flow of nervous excitement. Such a system is called an ‘endarchy’ 
as it is ruled from within outwards. An endarchy which is so organised 
as to yield the minimum average path between any one element in the 
neurography and any other, and therefore gives rise to the shortest 
trains of reasoning within the system, is called a ‘maximal endarchy.’ 
If all sciences were complete, containing no redundant facts or essences; 
and if all the reasoning within the whole body of such sciences were 
‘elegant’ in the mathematical sense of the word; and if all were united 
into one philosophical system, we should have the maximal endarchy 
of science. An omniscient being who was familiar with this system and 
had been trained to reason perfectly with the minimum expenditure of 
mental effort would have neurograms corresponding to the essences of 
the endarchy of science! The neurograms of such an endarchy would 
constitute a sort of magnified tree of Porphyry with the branches not 
limited to two at each bifurcation. Most people would admit with 
Poincaré that there is a hierarchical arrangement of facts within a 
particular body of science, the order of importance of which would be | 
recognised by experts; but it is extremely doubtful whether we ought 
to go further with the author and assume that at some distant future 
time this order will assume a final form corresponding to the maximal 
endarchy of science. Just as that myth of Spencer’s, the completely 
adapted man in the completely evolved society, has not aided the science 
of Ethics or pointed out the path to correct conduct, so the maximal 
endarchy of science seems equally unfitted to give guidance in education, 
and for the same-reason. Both conceptions ultimately assume that the 
path of progress leads to a stage when progress will cease. No doubt in 
considering educational procedure it is wiser to try to coordinate the 
pupil’s knowledge into an organic whole rather than to leave the various 
parts disjointed, and an ideal of complete organisation aids this process. 
But there are branches of education in which the procedure to be adopted 
is totally different from that used for cultivating organised scientific 
knowledge, namely those which deal with aesthetic and religious edu- 
cation. The attempt to teach such a subject as literature as part of the 
organised system of scientific knowledge resulted in those text books 
which contained a few pages of text and a volume of notes which the 
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unfortunate pupil was expected to learn, and which prevented him ever 
afterwards from appreciating the text. 

In dealing with the question of ‘purpose’ the inadequacy of the 
neurographic scheme from the standpoint of education is apparent. The 
crux of the discussion turns on the view that “everyone of my present 
purposes whatever the date of its fulfilment is represented in my brain 
“by a neurogram.” For this reason Dr Webb’s Group Factor in character 

qualities (w) which is intimately related to purpose is taken to correspond 
with certain neurograms. This can be dane only if we are willing to admit 
that the sole meaning which can be assigned to the idea of ‘importance’ 
is that of ‘depth’ of neurograms. Surely, however, the importance of 
an event, a fact or essence is quite distinct from the number of times it 
is thought about by an individual. Habitual routine usually occupies 
most of a man’s waking life and the neurograms corresponding to it are 
presumably deeper than anything else which he has acquired, but that 
does not make routine more important than the single original idea 
which may occur to him once in a lifetime, and which may have a 
supreme importance belonging to’a totally different category. 

In treating of neurographies a very valuable suggestion is made, 
namely, that the growth of scientific knowledge enables us to organise 
our thoughts so as to avoid mental conflict. The reason that knowledge 
is organised similarly in each individual is due, apart from the influence 
of the social environment, to the operation of the same instinct, namely, 

‘curiosity. The author also suggests that the aesthetic pleasure yielded 
by the operation of organising our knowledge so as to form an endarchy 
is due to the satisfaction of the emotion which is united with the instinot. 
Thus it follows that ultimately the ground of the maximal endarchy of 
science is our instinctive endowment. Left to itself the instinct of curiosity 
would result in numerous intellectual conflicts but by the operation 
of Reason a solution is brought about. If our knowledge is to be true our 
neurography “must correspond, element for element, with the endarchy 
of science.” Since however the structure of the neurographies has been 
invented to fit in with the facts of knowledge and to make the psychology 
of the book complete, there would not seem to be any: meaning in their 
failing to correspond. The neurographies having beenconstructed to fit the 
psychological facts, it is not at all to be wondered at thata correspondence 
is found, since it has been put there from the start. This may be admitted 
without detracting from the value of the advice that the education 
of any pupil in school should be in the hands of the smallest possible 
number of teachers and as large a proportion of his time as possible 
should be with form masters as opposed to specialist teachers; for the 
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form masters are to lay the basis of the single wide-interest-system of 
the pupil. 

The most valuable chapter in Book II is that dealing with Will and 
General Ability which treats a difficult subject Incidly. A useful dis- 
tinction is made between ‘Will’ at short range t.e. a single effort of 
will, and ‘will’ at long range which consists in the persistence of 
motives. The latter is called ‘purpose’ and it would clear several psy- 
chological discussions if this distinction were uniformly adhered to. The 
discussion of the relations between the General Factor (g) and the group 
factors of Dr Webb and the author is thorough and suggestive, ably 
summing up the work on the subject. From the educational point of 
view it is important to learn that whilst the ‘Will’ is educable the 
degree of its educability is probably innate. 

The argument of the several chapters on conduct, character and the 
aim of education rests on the tacit assumption noted above that the 
concepts of ‘importance,’ ‘value,’ ‘worth’ etc. may be equated with the 
concept of ‘depth.’ The purpose neurograms are supposed to be more 
important because they are ‘deeper’ and “the influence of Purpose upon 
conduct is wholly accounted for by the corresponding purpose-neuro- 
grams.” So “A man’s thought is determined by his neurography and his 
Will.” Consequently “his character is determined when his neurography 
and his Will are determinately known.” In thefuture when (g) is measured 
we shall only have to investigate a man’s nervous system to know him all 
in all! The conversion of a personal éndarchy into a religion is according 
to the author straightforward. The neurography determines his philo- 
sophy, and united with emotional elements it is transformed into a 
religion. If, however, men are to live together in society there must be a 
harmony of their central purposes and this can only happen if each has 
a single maximal endarchy corresponding to the endarchy of science.’ 
The central elements in the endarchy will ensure this because they are 
deepest and therefore most frequently come into activity.. Harmony, 
too, is therefore due simply to depth of neurograms. 

But the most important and fruitful facts in science are not yet 
discovered and it would seem therefore that maximal endarchies are 
not attainable. The author, however, has a solution which makes it 
possible for him to harmonise all neurographies in a maximally pro- 
gressive society and to state the aim of education for all world citizens. 
No society can be maximally progressive which is liable to interference 
from rival societies. Hence such a society must include the whole human 
race, and a League of Nations is necessary in order to formulate the 
ultimate aim of education. Before the League can get to work properly, 
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it is essential to get a clearer view of the undiscovered central portions 
of the endarchy of science. Bacon long ago suggested that the world of 
knowledge might be mapped out and a college of research students set 
to work. The author however is satisfied that the Christian account of 
the universe adequately “‘completes the discovered part of the endarchy 
of science with a hypothesis concerning the hitherto undiscovered central 
essences.” When science is so completed we arrive at the Kingdom of 
God as interpreted by Christianity. Thus the aim of Education, the world 
over, is to form Christian characters. It may be difficult to persuade 
the Japanese, Chinese and Hindu members of the League to adopt this 
hypothesis, but until it is done world citizenship is obstructed and the 
maximal endarchy of science impossible. 

Book III deals with a national system of education which might be 
established in England in the next decade and is the most comprehensive 
account of types of education and of schools and colleges in the English 
language. It is conceived and worked out on large plan reminding one 
of the plan of Comenius except that it is more practical and based on 
existing institutions. The author’s suggestions are illustrated by a ‘flow 
diagram’ drawn to scale indicating types of education by colours and | 
varieties of schools and colleges by lines. The diagram will repay careful 
study, not only by students of education but by administrators, as it is 
eminently practical and can be adapted to different areas. All this Book 
is extremely important but is outside the purview of this Journal. There 
is one section however which should be of interest to all readers, namely 
a distinction between two types of education, or two distinguishable 
ways in which the same subject may be studied. For those who 
devote many years to any subject.the study should be ‘transitional’ 
aiming at coherence rather than comprehensiveness, dealing with 
abstract conceptions and root ideas, capable therefore of growing after 
forma] education is finished. Those whose period of education is more. 
limited should learn in a ‘terminal’ way +.e. mainly through concrete 
facts and wider concepts, treating the subject from the outset compre- 
hensively and aiming at width rather than depth. The difference may 
be expressed by calling the latter multifocal and the former unifocal. 
In other words boys who leave school at the age of 16 to enter occupations 
should have different courses, though they deal with the same subjects, 
from those studied by boys who intend to stay at school till 18 or 19 and 
then proceed to the University. 

It remains to add that there are several useful appendices to elucidate 
the text, 


PUBLICATIONS RECENTLY RECEIVED 


An Introduction to the Psychological Problems of Industry. By Frank WATTS. 
London: George Allen & Unwin Ltd. 1921. pp. 240. 12s. 6d. net. 


The Psychology of Industry. By Dr James Drever. London: Methuen & Co. 
1921. pp. xi + 148. 5s. net. 


No doubt a case could be made out for the publication of both of these books. 
They appear in response to a popular demand. They are fairly well-informed, and 
although both are hastily written, are undoubtedly of considerable general interest. 
Dr Drever’s is perhaps the better of the two, for he confines his disoussions to matters 
about which at least some things are definitely known. More than half of Mr Watts’s 
book deals with problems in social psychology which are hardly worth disoussi 
at all unless they oan be ondaa akg thoroughly. “The springs of conduct 
cannot be made olear in six and a half pages, nor can the psychological characterization 
of State socialism and syndicaliam be adequately dealt with if only a Te of pages 
are devoted to each. Mr Watts in fact hunts in too many directions to bring down 
any very valuable quarry. In the case of both of these books there is exceedingly 
little evidence that original research has been attempted. The old illustrations, that 
seem to have appeared already in all the books that have ever been written on 
industrial psychology, come up again. Again we learn about the pig iron, the bicycle 
balla, tho trench digging, the briok laying, and the American Army tests. It is not 
that these illustrations are not striking, or useful, or well worthy of notice; but only 
that by repetition they become wearisome, and that they are not enough to base a 
whole science upon. - 


The Science of Ourselves. By Sir Bampryipe Furrer, K.C.S.I. London: 
Henry Frowde and Hodder & Stoughton, 1921. pp. x + 326. 16s. net. 

This is an interesting book, on account of a certain originality of out-of-date 
thought, not because of its hae prea value, as the following quotation serves to 
illustrate—“ All pleasures and displeasures involve the intervention of the brain, 
since it is this which renders them conscious, by combining motor excitement with 
sensory excitement. When the motor excitement is simply the effect of sensory 
impressions upon the brain...it gives pleasure of the subdued type which we desoribe 

28 aici ie It becomes aggressively pleasurable or displeasurable when it is 
pathetically controlled or intensified by the vibrations of motor excitement on 
\ the psychic plane” (226). 

The Beloved Ego: Foundations of the new Study of the Psyche. By Dr WiLHELM 
STEKEL, Translated by Rosalie Gabler. London: Kegan Paul, 1921. 
pp. xv + 237. 68. 6d. net. 

The nineteen chapters of this book, dealing with doubt, the fear of joy, envy, 
impatience, eto., are delightful reading. The writer is a poet as well as a physician. 
“Tt is a generally accepted fact,” he declares, “that a doctor must be an artist.” 
He claims to have retained the best of Freud’s teaching and to have evolved from it 
& new one. 


How to Use your Mind. By Dr H. D. Kitson. Philadelphia: J. B. Lippincott 
& Co., 1916. pp. 217. 


The author was Instructor of Peyohology in the University of Chicago, where special 
attention is given to “supervision of study. All freshmen in the School of Commerce 
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and Administration of the University are given a course in Methods of Study, in, 
which practical discussions and demonstrations are given regarding the ways of 

studying the freshman subjects” (4). The book deals in a popular, common-sense way 

with note-taking, first aids to memory, examinations kindred topioa. 


Anatomy of the Nervous System: from the Standpoint of Development and 
Function. By Professor 8. W. Ranson. Philadelphia and London: 
W. B. Saunders & Co., 1920. pp. 395. 32s. 6d. 


The title of this book indicates the author's point of view. Heis to be congratulated 
on the result of his labours. The book contains 260 illustrations, some in colour, all 
beautifully reproduced, and most of them made from drawings gpoolaly P 
for the author. Sherrington’s classification and terminology have been adop 


How to Measure. By Professors G. M. Wison and K. J. Hoxe. New York: 
The Macmillan Co., 1920. pp. vii + 285. . . 


This book is intended to serve as a text-book in the training of teachers. It does 
not attempt to estimate the value of all available tests, but describes only those 
“which on account of their use, purpose and adaptability haye been found to be 
most serviceable.” Successive chapters deal with the measurement of spelling, 
handwriting, arithmetic, reading, composition, drawing, general intelligence, etc. 
References solely to American literature are added to each chapter. 


Measure your Mind. By F. P. Srooxsrrpes and Dr M. R. TrasBue. London: 
G. G. Harnap & Co., 1920. pp. v + 349. 10s. 6d. net. 
This is a well-written, easily readable book, giving a very useful account of a large 


l number of tests. These, however, are of soméwhat unequal value, and hence are not 
to be adopted without discriminstion. : 


Trade Tests: the Sotentific Measurement of Trade Efficiency. By Dr J. ©. ` 
Chapman. London: G. G. Harrap & Co., N.D. pp. vii + 485. 15s. net. 


The contenta of this book are in great pamphlets which have been already 
lished, describing the trade testa d to meet the needs of the American 
ar Office. It is disappointingly lacking in constructive criticism. 


Dr Klages’s Entwurf einer Oharakterkunde. Von Dr O. Hermann. Leipzig: 
J. A. Barth, 1920. S. iv + 63. Mk. 15. 

This is a précis of Klages’s Prinzipien der Charakterologie, issued in the same year 
by the same publishers, according to whioh the ‘material’ of character is classifiable 
into ideational capacities varying-in quantity, quality, distinctness and mobility, and 
into apperceptive dispositions varying in grade, direction and form: while the 

“‘struoture’ of character is constituted by a number of factors according as it is of 
the affective or volitional type. A detailed account of this condensed presentation 
by the author of an undoubtedly difficult book is, however, quite impossible here. 


Psycho-analysts, Sleep and Dreams. By Anpe& Troon. London: Kegan 
Paul. pp. xii + 160. 7s. 6d. net. i 


This is a popular, ‘scrappy’ book about sleep and dreams. Ita journalistic style 
may make it attractive for some readers, but it cannot be regarded as having any 
particular interest for the serious student, 


NOTES ON RECENT PERIODICALS 


Journal of Experimental Psychology, Vol. m 


No. 5, October 1920. 
The Effect of Fatigue on Retention (John J. B. Morgan). 

When a period of learning is long continued, a large amount of material learned, 
and the learning partial only, the capacity of retention may diminish considerably 
in the later stages of the task. Under the same conditions, the recognition of material 
used in the later part of the series presented is defective. This is interpreted to mean 
that adaptation to fatigue involves a narrowing of attention to the precise task on 
hand. 


Lffects of Smoking on Mental and Motor Efficiency (Sven Froeberg). 

The experiments support the view that there is no reliable evidence that the 
naerata use of tobacco produces either beneficial or harmful effects in a measurable 

egree. 
A Study of Ocular Functions with Special Reference to the Look-out and Signal Service 
of the Navy (C. E. Ferree, G. Rand and D. Buckley). 

The conditions under which satisfactory tests of keen visual discrimination in 
low illumination must be carried out are discussed. The most useful type of test 
must determine directly a candidate’s power to see clearly at low illumination. 


Block-Design Tests (8. C. Kohs). 

Performance tests, in which blocks painted in different colours have to be com- 
bined so as to produce certain designs, are described, and some of their resulta dis- 
cussed. 


Recent Apparatus from the Peychological Laboratory of McLean Hospital (E. L. Wells 
and C. M. Kelley). - 

The apparatus described comprises: a galvanometer control board, a “fall” 
Gt ape a choice reaction switch , & “fall” screen, a multiple pen chronograph, 
and a water recording device useful in relation to testa of motor steadiness or tremor. 
Sea Differences tn the Effect of Discussion (Harold E. Burtt). 

Experiments on the effect of discussion upon decisions show that there is “con- 
siderable tendency to change one’s decision as & result of discussion, but the change 
is as often in the wrong direction as the right.” No appreciable sex differences are 
found. 

Practice Effects in Intelligence Tests (Knight Dunlap and Agnes Snyder). 

It is shown that the practice effects in the taking of intelligence testa may be 
considerable. A plan for equalising these, as far as possible, for different groups of 
reaction is proposed. 

No. 6, December 1920. 


Psychological Tests used for Selecting Aviators (G. M. Stratton, Henry C. McComas, 
John E. Coover, English Bagby). 
The tests which seam best adapted to determine aviational ability are: (1) judg- 
ment of relative speeds of moving objects, (2) judgment of parabolic curves, (3) com- 
plex reaction time. These must be given further trial. 
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The Relative Value of Grouped and Interspersed Recitations (E. B. Skaggs). 


Taking it as proved that recitation (attempted recall) facilitates the eens 
process more than mere reading, the experiments show that to alternate readings 
recitations produces better results than to group both. The results are more con- 
clusive for nonsense than for sens material. 


Results of some Experiments on Affection, Distribution of Association and Recall (0. H. 
Griffiths). 

The most interesting conclusions are: (a) pleasant associations tend to be more 

numerous than unpleasant associations, 0) affective reaction of any kind is favourable 


to recall, there being a alight preference for pleasant associations, (c) there is evidence 
for the existence of a general affective sensitivity. 


Two New Time Control Instruments (Donald A. Laird). 


(i) “An acceleration time control apparatus,” ome essentially of an inclined 
U-shaped groove, with alternating strips of insulating and conducting material, and 
(ii) a disc-commutator time control instrument are described. 


Journal de Psychologie normale et pathologioue (28™° Année) 
No. 1, January 1921. 
Sur le psychisme inconscient (Fr. Paulhan). 
chologically distinguishable processes—auch as perception and recognition 
ee carried on unwittingly. If afterwards they should become cma ete their 
nature, as facts of mental structure, is in no way affected, though they moy 
new associations. What has been unwittingly apprehended may later pa der 


n 


Le rire (G. Dumas). ; 

Five problems are distinguished and discussed: (1) what are the physiol 
and anatomical mechanisms of laughter? (2) what are the main ponditions Fi pacts 
cousidered as an expression of well-being? (3) why is it that the ption of-certain 
relations are considered comio? (4) by what psychophysical meo does laughter 
result simply from the perception of these relations? (5) in what ways may laughter 
_ be said to constitute a social langnage? 


La conscience et la conscience du moi (H. Wallon). 
The development of the consciousness of self as contrasted with consciousness of 


a world of extended objects is discussed. Eventually the self is conceived as wholly 
independent of all spatial determinations. 


No. 2, February 1921. 
De Pautomatieme dans Pimitation (H. Delacroix). ` 
Various forms of imitation and their socompanying mechanism are analysed. 
Their development and application are studied particularly in reference to sera 
ti 


The precise relation between perception and movement in imitation is given par 
consideration. ; 


Les oscillations de Pactivité mentale (P. Janet). 


A course of study in the conditions determining’the degree of intensity of different 
psychical responses is sketched. Special reference is mads to variations in emotional 
expression in the normal and the abnormal subject. 


Sur le psychisme inconscient (Fr. Paulhan). 
The unconscious is considered in reference to tendencies and desires, and it is 


found that these, just as much as cognitive and affective processes may proceed 
unwittingly. In fact the unconscious mental life may be described in just the same 
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terms as the conscious mental life. Underlying both are the same tendencies, the 
same structure, and both have to deal with very much the same material. 

André Gilles writes a short note on the illusion of false ition, and & paper 
by Etienne Rabaud on a “Contribution to the Study of the Instinctive Behaviour of 
Certain Spiders,” read at a meeting of the Sooiété de Psychologie is reproduced. +” 


i No. 3, March 1921. 

Théorie de la perception (B. Bourdon). i 

The paper discusses both the general Peyshologial character of perception, and 
certain special problems, including: the perception of space, whether visual or auditory, 
the perception of movement, and the development of spatial perception. Most of 
the traditional questions are discussed. . 
L'orientation lointaine (E. Claparède). ‘ p 

The ability to pursue a goal which cannot be immediately perceived by the indi- 
vidual who seeks it, is here studied in detail. A number of, proposed explanations 
are discussed. The problem is itself analysed. The general conclusion is that mam 
complex problems are involved, which are as yet far from being satisfactorily sottlod. 


La folie, pensée organique (A. Hernard). 
The organic basis of various forms of nervous disease is studied in its relation to 
the conscious and symbolic expression of such disease. 


Caractére individuel et aliénation mentale (W. Boven). f 

The purpose of this paper is to show precisely how investigations into individual 
character may throw Tight upon the real causes of mental disorder. The study of in- 
dividual differences should take into account, not only the mental development of 
the patient himself from his earliest years, but also the characters of his immediate 
ancestors. 


- No. 4, April 1921. 
Sur le centre de la faim (J. P. Pawlow).- 

There is a thoroughgoing analogy between the respiratory and alimentary centres. 
The latter posseases complex functions which demand analynis. Its localisation is 
uncertain, but it undoubtedly must be conceived as distributed to different positions 
within the central nervous system. It is a regulating nervous structure determining 
the reception of solid and liquid material necessary for vital chemical changes. 

Le mecanism de la pensée (G. Revault d’Allonnes). 

The per is presented as & criticism of Taine. Its main contention is that the 
notion of ‘image,’ widely used in the psychology of thinking, is confused and mis- 
leading. For images, schemata must be substituted, when the diffloulties incident to 
the image-type of psychology can be overcome. & 

Activité mentale, travail intellectuel et fatigue (Q. Poyer). 

The essay deals in general with mental fatigue, its main physiological and psycho- 
logical manifestations, with individual differences in these manifestations, and with 
fatigue in an extreme and abnormal degree. The psychology of work and fatigue is 
destined to play a most important part in industrial organization. 

A report of a meeting of the Société de Psychologie, with a paper by G. Dumas on 
Les mouvements volontaires, is added, and also & report of a err of the Soctétd - 
de Psychiatrie de Paris, with an abstract of a paper by Mm. G. Mai and Codet, 
on a Diagnostic rdrospectif d encéphalite épidénse avec sequelles psychiques. 

No. 5, May 1921. _ i 
Le Mouvement sans nerf (P. Wintsebert). ? 

The paper presents an experimental study of primitive types of movement, chiefly 

in regard to the dual development of musoular and nervous systems. > 
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Under the head of Notes ef Documents L. Livet contributes a descriptive account 
of Les réves narcoliques et leur conséquences. Reports of meetings of the Société 
de Psychologie contain papers by Ch. Lalo on L'Art et la Vie, by H. Wallon on 
P es et troubles d origine sympathiqu2, and by Marcel Mauss on D'expression 
obligatoire des sentiments, a discussion dealiag with certain of the oral ritual of 


Australian funeral ceremonies. 3 


No. 6, June 1921. 
La notion de partie chez Penfant (J. Pieget). 
The oe show that the notion >f ‘part’ is exceedingly ill-defined in 
young ohildren. Its growth is traced, and its complex nature analysed. 


La mémoire des noms propres et la fonction du réel (L. Dupuis). 

Memory for proper names is a special practical application of verbal memory to 
purposes having a social value. It is found to a high degree only in persons who have 
a lively interest in their actual social environnent. 

A paper read to the Société de Psychologie by Etienne Rabaud entitled, L'instinct 
maternel chez les mammifères, and a sketch “D ine genealogie des categories esthétiques,” 
by G. Belot contributed to the same society eve ınoluded. 


The Psychological Monographs, Vol. xx1x 
No. 1, whole No. 130. 
A Qualitative Analysis of the Process of Forgetfing (Harold R. Crosland), 

Specific to forgetsing are processes of ‘typification’ and ‘analysis,’ together with 
the mechanism of condensation, displacemert or transposition, dramatization and 
secondary elaboration. In typification some facts stand out as central, the rest being 
dissociated from these, and forgotten, while in analysis the facts retained are selected 
and olarified. Interpolative or constructive prcoesses in forgetting proceed much more 
slowly than destructive processes. Equally important are the mechanisms of certainty 
and uncertainty, acceptance and rejection. Aifective factors appear to play compara- 
tively little part in forgetting. 

No. 2, whole Ho, 131. 
The Growth of Intelligence (Edgar A. Doll). 

The accepted theoretical ourve of normel growth of intelligence misrepresents 
the probable facts. For practical purposes an empirical straight line curve of average 
normal growth in terms of relative units of mental age may be employed as a standard 
of comparison. Probably the adult level of intelligence is reached between the ages 
13 and 14 years. Individual variability in the rate of intellectual growth of superior 
children is very marked. The contention that the intelligence quotient is approximately 
constant between the ages of 4 and 16 is not justified. 


No. 3, whole Mo. 132. $ 
Mental and Educational Measurements of the Deaf (Jeannette Chase Reamer). 

A set of non-language mental tests, and am “educational survey test” were given 
in group form to 2500 deaf children. The non-language tests give normal distributions 
at each age from 8 to 21 +. The Educational tests give normal distributions from 
10 to 18. Mixture of deaf and hearing chidren in the same school is markedl: 
productive of bad results. The congenitally deaf are slightly below the adventi- 
tiously deaf both in mentality and in educasional attainment. There is practically 
no difference between the partially and the totally deaf. Onset of deafness after six 
is less injurious to future educational progress than is deafness acquired before that 
age. The average difference in mentol abiiy between hearing and deaf children is 
about two years, while for educational purposes the latter, as compared with the 
former are retarded by about five years, the discrepancy between the mental and 
educational retardation being due to the language handicap. 
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4 No. 4, whole No. 133. 
A Socio-Psychological Study of Frfty-three Supernormal Children (William T. Root, Jr). 
The results of large number of different psychological testa applied to the group 
of superior children of varied age are described, and the consequently superior 
performances are analysed. Special attention is given to the effect of social factors,— 
the home influence, the child’s social group, eto. Moral as well as intellectual factors 
are considered. 


Bethefte zur Zeitschrift für angewandte Psychologie. 


: No. 23, 1920, Mk. 18. 
` Ubungsfahigkeit und Ubungsfestgkeit bei geistiger Arbeit (E. Gellhorn). 

Three tasks were employed,—letter cancellation, multiplication and addition of 
single numbers. The practice curve for a given individual is found to be of the same 
form for all three tasks. Some persons show practice only during the work, some 
only after it, some both during and after the work. The latter show a want of uni- 
formity in all three tasks. The course of the ourve of retentivity of practice is generally 
the same for a given individual, but it differs widely in different people. 


No. 24, 1920. Mk. 22. 


Uber die Fernald sche Methode zur Prufting des stilichen Fublens und tuber thre weitere 
Ausgestaltung (L. Jacobson-Lask).” 

An investigation upon children, youths and adults. The author concludes that 
with appropriate precautions and modifications this test can evaluate in young 
persons the ethical standard as effectually as the Binet-Simon tests oan evaluate their 
intellectual standard. 

No. 25, 1921. Mk. 28. 


Zur Psychologie des Amputierien und seiner Prothese (David Katz). 

An investigation into the illusions of those whose limbs have been amputated. 
The author studies the sensibility to touch, the localisation and the spatial old 
of the stump, and the differential sensibility for raised weights in the stump and in 
subjecta provided with Sauerbruch’s ‘muscle canals.’ 


No. 26, 1921. Mk. 30. 
Die Feststellung der psychischen Berufseignung und die Schule (Erich Stern). 

The author insists that despite vocational advice the subject must believe that 
he has himself chosen his vocation. He analyses the material collected by the late 
‘Dr Minkus at Breslau concerning the written preferences of school-children for their 
future vocation, and his own material similarly obtained from Hamburg children, 
and he shows the insufficiency of the results unless’ supplemented by such specific 
questions as “Why do you choose that vocation?”, “Who advised you to choose 
it?”, “Which of these groups of vocation would you choose (unskilled, manual, 
office, business, Bsa domestic, agricultural, artistic, higher professional)? ”, 
“What would be your order of preference of the tonong vocations within the 
particular group you have chosen? ”,““Are you good at such and such an occupation?”, 

‘Do you consider yourself well fitted for the occupation you prefer?” Questions 
were similarly asked of the teachers and parents of the chil and to the children 
were given certain group voostional testa. 


PROCEEDINGS OF THE-BRITISH PSYCHOLOGICAL SOCIETY 


June 11, 1921. 


July 23, 1921. 


April 19, 1921. 


May 24, 1921. 


June 8, 1921. 


April 27, 1921. 


May 26, 1921. 
June 22, 1921. 


GENERAL MEETING 


Nonsense Syllavles and the Word Association Method of Jung, by 
R. J. BARTLETT. 
A preliminary Investigation into Suggestibility, by F. H. CRAcKNELL. 
Methods of Dream Analysis, by W. H. R. RIvEBS. 
The Nature of Sentiments, by C. 8. Mrzrs. 
(i) Some new Apparatus for Auditory Experiment; (ii) A portable 
Reaction time Apparatus; (iii) Testa of manual dexterity, by 
F. ©. BARTLETT. 
Experimenta on Aesthetio Appreciation, by L. Fmaszy. 
(i) A Test of Musotlar Precision; (ii) Motion study applied by Miss 
Bevington to the Lay-out of a Compositor’s Case, by B. Musoro. 
(i) Vocational Tests for Typew-iting; (ii) the Smedley Dynamometer, 
by 8. C. M. Sowton. 

Psycho-galvanio Reactions in Asylum Patienta, by E. Parnnavx. 

The Effects of Deprivation of AEA on Mental Efficiency, by J. P. 
Lowson. . 

(i) A Vindication of Helmholtz’s Theory of Hearing; (ii) Colour Filters 
having Remarkable Properties, by H. HARTRIDGE. 


SECTIONAL MEETINGS 


EDUCATION SEOTION. 
A National System of Education, by J. CLERK MAXWELL GARNETT. 
The ‘Ineffable’ Affect of the Psycho-neurotic known as Anxiety and 
ita bearings on the probleme of Adolescence, by J. TURNEE. 
Intelligence Testa, by MARTA IAONTESSORI. 


Muproat SECTION. : í J 
Enforced Psycho-synthesis in certain cases of Analysis, by Pav 
Bous#ranD. 
Emotion and Eye Symptoms, by W. Inman. ` 
The Influence of the Endoorines in the Psychoneuroses, by W. 
LANGDON Brown. 
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THE NORTHUMBERLAND MENTAL TESTS. 


By GODFREY H. THOMSON. 
(From the Department of Education, Armstrong College, 
Newcastle-upon-Tyne.) 


Object of the tests (pp. 201, 202). 

Preliminary investigations (pp. 202, 203). 

The test booklet (pp. 203-207). 

The practice test (p. 208). 

. Marking the tests (pp. 209, 210). 

. Norms of performance (pp. 211-214). 

Comparison with Stanford revision, etc. (pp. 214-216). 
. Distributson of the intelligence quotient in different 
types of school (pp. 216-219). 

» Promotion within the elementary schools (pp. 219-221). 
X. Conclusions (pp. 221, 222). 
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I. OBJEOT or THE Txsts. 


Tue primary object of these tests was to discover gifted children worthy 
of free secondary education among those elementary schools of the 
County of Northumberland which had not this year sent in any candi- 
- dates for the orthodox examination in English and Mathematics on 
which such free scholarships are usually awarded. 

From one quarter to one third of the elementary schools of this 
county present no such candidates: and from year to year these are in 
the main the same schools, chiefly found in the remoter country districts. 
Northumberland is indeed rather sharply divided into a small densely 

populated district on the coalfield in the south east, and a large and very 

` sparsely populated area comprising inter alia Tyndale, Redesdale, 
Coquetdale, all the Cheviots and Ottercaps, the Till and Breamish 

valleys, and many fell districts not in the Cheviots proper. The lack of 

` candidates from the small schools in this area is presumably due in the 
main to (i) the difficulties of reaching a secondary school even if a 

scholarship were won and (ii) the difficulty of an isolated country 

schoolmaster or schoolmistress (teaching perhaps all the standards single 

handed) competing in the preparation of candidates with experienced 

heads of urban schools aided by a capable staff. It was felt that these 
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difficulties could be in part overcome if some maintenance scholarships 
were given on a mental test which gave’an equal or almost an equal 
chance to an unprepared candidate. Accordingly the County Education 
Authority, inspired mainly by Dr Andrew Messer of Lemington, offered 
twenty such scholarships (in addition to those given on the orthodox 
examination) open only to schools which had not competed in that 
' examination, and asked me to prepare and to superintend a mental test 
for the candidates. 

In order to gain a proper background for comparison, the mental 
tést was to be given not only to the candidates who thus offered them- 
selves, but also to whole schools and to certain whole districts as a 
survey, and finally also to a number of the already successful candidates 
on the orthodox examination. Thus there were nearly 3000 subjects for 
the tests, 414 of these being candidates for scholarships on the result of 
the tests, 


I. PRELIMINARY Investigations. 


As scholarships were to be awarded on the results, there was a strong 
feeling, shared both by myself and by Mr C. Williams, the Director of 
Education, that tests which were already public property could not be 
used. It was decided therefore to prepare and to standardise a test 
specially for this purpose, and it was planned to give Binet or other. 
well-known tests ultimately, by way of check, to the best candidates. 
The preliminary work in connexion with the preparation of the tests 
was begun about Christmas 1920. I was indebted during its progress to 
a number of psychologists who aided me with suggestions, and to many 
teachers and headteachers of schools in distant parte of the United 
Kingdom, many being old pupils and old fellow students of my ownt. 
In this way single tests, usually requiring ten minutes to be given to a 
group of 50 children, were tried in a rural county in the south, in a 
middle-sized mill town, in a cathedral city in the midlands, in the Channel 
Islands, in Scotland, in a large English city, and elsewhere, including one 
batch in America. Approximately 1000 children in all were subjects of 
some one or other of these preliminary trials, and each test, was given 
usually to about 250 children. 

By these preliminary trials the (for our purpose) less satisfactory 
tests were ‘scrapped,’ and gradual improvements were made in the 
survivors. The list of tests at Easter, 1921, was as follows: 


1 Tam very grateful to all who helped and am only prevented from thanking these by 
name by their number and by the desire of some to remain anonymous. 
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Newly devised tests: 

(i) Hindustani Test 
(i) Extra Number Test. 
Tests in part new: 
(ili) Middle Word Tear) both based on the work of Professor Stern of Hamburg 
(iv) Schema Test but new in form of presentation. 
Well-known forms of testa: 
(v) Extra Word Test. 
(vi) Number Series Test. 
(vii) Analogies Test. 
(viii) Opposites Test. 
(ix) Directions Test. 
(x) Completion Test. 

Of these the first six ultimately formed the test proper. In thus 
choosing a large proportion of new tests I was actuated in part by a 
desire to make coaching for the tests almost impossible and in part, 
I confess, to a desire to make this experiment as original a contribution 
as possible. It appears to me very desirable that large numbers of new 
tests should be tried at every opportunity so as to increase our armoury. 


Ill. Tue Test BOOKLET. 


At Easter, 1921, a booklet of tests based on the above was put into 
type and between then and June 400 more children in various centres 
were tested by this booklet, in which only small changes were made. 
It is therefore given here in ita final form (much reduced in size of print). 


The Supervisor should check age and birthday 








gd School 








Standard 


To~day's date. 





Wait for the signal before you turn over. 


There are some easy questions Inside and you have to answer them as quickly 
and carefully as you can. Begin at the beginning and go straight through. If any 
one 19 too hard for you, muss it out. You have an hour to do them in. If there is no 
« lock in the room you will be told the time every quarter of an hour. Stay ull the end 


Ask no questions at all 
14—2 
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TEST B5 


PART 1 
In your mnd (without wnting them down) you have to arrange the five words 
in each line below in the proper order and then underline the middle word of thrs 


order’ 
paragraph book chapter sentence word 
house street room town county 
orange red-currant grape plum | meloa 
general sergeant captain = private corporal 
PART 2 


In the remaining ine two such sets of five words are mixed up together You 
have to separate them mentally, arrange them in order, and underline the middie word 
of each, Do not write them down, just underhne the proper two words. a 


leaf, leafvem, twig, sowing, reaping, thrashing, branch, ploughing, tree, baking. 


TEST B6 
In each foreign sentence underline the word which corresponds to the underlined 
word in the Enghsh sentence, 
Underline your words plainly. You have not to write anything, only to under~ 


lme the proper words, 
Mausam badalta bm It is changeable weather, 
Achchha khub mausam hsi It ia good weather. 
Buf das baje ba It 18 only ten o'clock 
Das gaz napo Measure ten yards. 
Ham kahan jaen? Where shall we go? 
Ham chha baje khama khewenge We shall dine at sxx o'clock 
Yih rab kahan jati hai? Where does this road lead to? 


Look over the tests agam, until time is up. 


One principle which guided the formation of this booklet was that 
of leaving little or nothing to the Supervisors, who, it will be seen, are 
merely required to have the front page filled in and then to see that 
the children have exactly one hour in which to attempt the questions. 
The tests were given in the children’s own schools, and supervised by 
their own teachers. It was felt by many that in these circumstances 
the fairest method was one which eliminated the untrained supervisor 
as much as possible; for there might be differences in the ability to 
give the tests verbally, and some teachers might even, all unconsciously, 
give more help than others. 

Another principle was the avoidance of any emphasis on speed. It 
will be found that practically all children tested can finish all they can 
do in the hour. 
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IV. Tue Pracrics Test. 


Fears were expressed by some with whom the tests were discussed. 
that certain highly-strung children might by the very novelty of the 
tests be thrown into a dazed condition and be totally unable to do 
themselves justice. It may be said at once that none of the teachers. 
who gave the tests in the preliminary investigations reported anything 
of this sort whatsoever. On the contrary, it was universally reported 
that the pupils thoroughly enjoyed the tests. As a further safeguard, 
however, against undue shock from novelty, and as a preliminary 
practice, the following ten minutes’ test was devised. It was given on 
the day preceding the test proper except in two schools where the parcel 
did not arrive in time. 


You have ten minutes for this test 


TEST 
Look at these words 7 
Roof house hat head 
You see that a roof docs to a house what a hat does to a head Look at these 
Sheep wool cat ; 
‘The fourth word 1s not given, but you know it must be fur Sheep have wool and cate 
havo fur Look at these: 
' Swimming water fying gun, air, cork 
Here throe words are printed m the fourth place and you have to pick -he aght one 
and underline it. (It is ar) Now try to underline the proper word ın each of the 
followmg hnes (Underhne the words heavily and pianly so that they are easly seen ) 





Character : reputstion = truth brave, opinion, le. 


The tests you will have will of course not be quito the eame as ths, and they 
will last an hour instead of ten minutes. But like thus test they can all be done by 
following the instructions exactly, and everybody will be able to do some of them 
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V. MARKING THE TESTS. 


The rule for marking the tests was in general that only the exact 
answer gained points. This requires interpretation in several cases, 
however, as given below. i 

There are 60 items in the tests in all, and for simplicity the marking 
was made quite straightforward and the score was the number of items 
correct. ` 

The following rules will appear arbitrary in some instances but.they 
are based on an examination of a large number of cases and appear to 
be more justifiable than other alternatives. It must be remembered that 
all the tests are in part directions tests; disobeying directions should 
therefore lose points even if the answer is intelligible. 


Test Al. Correct answers wool, plough, 2 points. No point if two words in a line 
are underlined, or if the words are written down, or if all the other words are crossed 
out and the proper one left. Underlining or ringing the word is accepted as crossing 
out. Alterations are allowed if they are perfeotly clear. These principles apply 
mutatis mutandis tn the other tests. 

Test A2. Correct answers 21, 14, 13, 1. 4 pointa. The point is awarded also if the 
series is further continued correctly. 

Test A3. Correct answers Hawthorn (or Timothy Hawthorn, or Mr Hawthorn, but 
not Thomas Hawthorn); Adame (or Elizabeth Adams); James (or James Adams, but 
not James Mortimer, or Mr Adams, or J. B. Mortimer). 3 points. Spelling mistakes 
are ignored if the meaning oan be grasped. 

Test A4. Correct answers, sheep, thirty. 2 pointe. ; 

Test A5. Correct answers 18, 4, 62, 4. 4 points (4 is the only number not in 
double figures). ; 

Test A6. The language is a simplified Hindustani. Correct answers chae, hai, 
bilkull, tatyar, bahut, achchhi, yih. 7 points. No points are deducted if words in the 
English are unnecessarily underlined (such candidates seldom score more than a 
chance point in the seven). Marks are neither given nor deducted for the explanatory 
sentences (kuchh ete.). 

Test Bl. Revenge, circular, knife, bread, bran, grass. 6 points. 

Test B2. 729, 5, 22, 14, 7, 9. 6 pointe. No point for 1 instead of 1}. 
> Test B3. 26, 22, 11, 6, 27. 5 points. 

Test B4, Jones, 

niece (not uncle) 

cousin (or cousins, not half-cousin) 

granddaughter (or grandchild, not grandfather) 

three 

three - s 

Mr and Mrs Jones and Mr and Mrs Robinson. 8 pointa, i.e., 2 for the 
grandparents of Frank, thus: 

one grandparent only no point. 

any 2 or 8 grandparents 1 ,, 


210 The Northumberland Mental Tests 


4 grandparents 2° pointa. 

too many grandparents no ,, 
Robinsons = two grandparents. 
Jones and Robinsons = 4 grandparents. 
Jones and Robinson = 2 J 

Jones (alone) = no point. 


Test B5. paragraph, street, plum, sergeant, twig, reaping. 6 pointa. 

Tes B6. badalta, mausam, sirf, das, ham, baje, kahan. 7 points. 

The marking was done by a team of 25 of my students, under my 
direction. Of these students 10 were graduates of a year’s standing, the 
remainder undergraduates of two years’ residence. All had had a course 
of lectures on mental tests. I also had the assistance of the staff of my 
department, Miss Melville, Miss Bailes and Mr Vernon Brown. To all of 
these my sincere thanks are due. 

The tests were worked on Friday June 18th. They were received by 
us on Monday forenoon, and we began work at 2.30 on that day. The 
marking, checking, and statistical work was all completed and the 
Intelligence Quotients entered on the liste by 5 p.m. on Wednesday, 
after 13$ hours’ work. 

Each student was supplied with scored copies of the booklet for 
marking, and with ready reckoners: 

(1) To enable the child’s age in monthe to be read off from age last 
birthday and month of birth. 
` (2) To enable the mental age to be read off from the score in points 
(these were prepared after the first marking had been completed). 

(3) To assist in performing the division of mental age by actual age 
so as to obtain the Intelligence Quotient. 

These last ready reckoners were based on the fact that the actual 
ages ranged from about 100 months to 160 months. In the fraction 

Mental Age 
Actual Age 
if the divisor was from 100 to 110, the I.Q. (Intelligence Quotient) was 
- taken approximately as 100 + difference between numerator and de- 
nominator. i 
From 111 to 139, 100 + § difference. 
From 140 onwards, 100 + $ difference. 

The general rule was made that all high I.Qs. (above 120) and all 
low (below 80) were to be exactly calculated by two of us who were 
expert with slide rules. 
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years in advance of their proper. age. Such children are not represented 
in the 134 year old line or the 14} year old line. 

After various mathematical manipulations of Table I which need not 
detain us here, and which may be described as ‘smoothing the surface’ 
which that Table represents, I adopted the following norms of per- 
formance: 

9% . 10% lig 124 134 years 
9 15 24° 33 42 points. 

These points are shown in Fig. 1, where they are joined by a smooth 
curve which is continued outside these limite-so as to form an ‘ogive, 
the shape which both from theoretical reasons and from some of the 
preliminary investigations appears the most probable. From this curve 
the mental age corresponding to each point score can be read off. To 
facilitate this however the following ready reckoner was prepared. 


TaBe III. Northumberland Norms*. 


in o in in Age in 
Marks coe. Marks ae Marks bear Marks inontbe 
60 198 44 164 28 144 12 120 
59 195 43 168 27 142 ll 118 
58 192 42 162 26 141 10 116 
57 190 4l 161 25 140 9 114 
56 188 40 160 24 138 8 112 
55 186 39 158 23 137 7 ~ -2110 
54 184 88 157 22 136 6 108 
53 182 37 156 21 134 5 105 
7 52 180 36 154 20 133 4 102 
51 178 35 168 19 132 3 98 
50 178 34 162 18 130 2 94 
49 174 83 180 17 129 1 89 
48 172 32 149 16 128 0 84 
47 170 31 148 15 126 
46 168 30 146 14 124 
45 166 29 146 13 122 


* In the case of children who obtain more than 52 marks (mental age 15 years) or ` 
less than 9 marks (mental age 94 years) a harder or an easier test, respectively, is de- 
sirable, and the I.Q. calculated from the ebove norms should, in these cases, be regarded 
as uncertain, in most cases probably too low. For since the highest mental age obtainable 
on these norms is 16}, clever children of 12 and over are handicapped by the fact that 
a very high I.Q. is not arithmetically possible for them, while below a certain age the 
reading ability required may not be present. The scholarship candidates were all below 
12}, but as a safeguard all cases of high marks were separately considered even if the 
I.Q. was not very high. Even in the full Binet tests the clever older children do not get 
full scope (cf. Terman, Intelligence of School Children, p. 191 footnote). 


It must be clearly understood that in its lowest and uppermost 
reaches this ready reckoner is based upon extra-polation: and in any 
case probably no very definite mental age can be assigned to the very 
lowest marks from 0 to 10 (see also footnote to the table). But to 
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facilitate the working of the team of markers it was found better actually 
to assign mental ages to these very low marks and to carry on the routine 
of calculation. . 

_The mental age thus found, divided by the actual age (also in months) 
gave an Intelligence Quotient, based however on these tests alone and not 
to be too readily assumed to be equivalent to a proper Binet I.Q. The 
comparison with Binet I.Qs. is still going on, but may be in part de- 
scribed in the following paragraph. 


The first comparison with the Stanford-Binet-Simon tests was possible 
during the preliminary investigations owing to the kind co-operation of 
one of H.M. Inspectors of Schools in the large city already referred to, 
who had tested by the Stanford Revision a large number of children 
during the preceding year. To 50 of these the Northumberland Group 
Test was given, and a correlation with the Binet I.Qs. of about 0-8 vias 
found. 

Binet testing of samples of the children is planned for next winter 
and has indeed already been begun, showing so far a satisfactory 
correlation. 

Of fourteen candidates from rural schools who will be granted main- p 
tenance scholarships, eight gave the following comparison: 


D 


Index No. of I.Q. on Northumberland Bios 


candidate Group Test 
148 Y.J. 146 ? 161 
72 G.J. 137 134 
134 N.E.M 133 135 
2647 T.E.T. 133 ag 120 
38 G.J.E. - 130 127 
2420 LEW. 129 128 
2741 P.E.T. - 128 123 
60 G.K. 128 105 


Half of them were tested by Mr C. A. Richardson, H.M.I., and half by 
myself. The only serious discrepancy is the last case, in which in the Binet 
test there was failure in tests involving imagery of a kind not needed in 
the-group test. The remaining six cases could not be given a full test for 
lack of time. Two were given a full test which had to be broken off. They 


gave these resulte: 
Candidate Northumberland I.Q. Binet LQ. 
150 MLE. 141 greater than 120 


56 S.R. 122 ” » 100 
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- Four were given a short test of three questions for each year (the 
questions carrying double the credit in months of the Terman scale). 
This took only 25 minutes and probably involves a good deal less strain 
than the full test, so that these candidates’ Binet I.Qs. are possibly too 

- high. f 


Candidate Northumberland I.Q. Binet I.Q. 
74 0O.B.8. 139 137 
85 K.A. 133 145 
58 B.T.H. 129 135 
71 BON, 129 149 


Ina rather unsatisfactory cyclostyled form the tests have'been given 

(in addition to the elementary school children) to 104 boys in a Pre- 
. paratory School, varying in actual age from 8 years 4 months to 13 years 
11 months. Of these, 32 had on some previous occasion been given a 
full Binet test by the headmaster, working only from the instructions 
given in Terman’s book. For these 32 cases the correlation between the 
Northumberland J.Qs. and the Binet I.Qs. is 0-70 + 007. If, as is 
recommended in the footnote to the table of norms, all cases are ex- 
cluded of mental ages greater than 15 years or less than 94 years, there 
remain 20 cases for which the correlation has risen to 0-83 + 0-05. 


They are given below: 
Northumberland Binet Northumberland Binet _: 
133 130 113 106 
125 113 112 lll 
124 120 109 98 
123 120 106 114 
121 136 103 98 
118 132 97 89 
116 187° 92 97 
115 121 91 84 
115 116 90 80 
114 122 84 93 


The average Northumberland I.Q. is 110 for these cases, the average 
Binet I.Q. is 111, the average difference regardless of sign is 7$ points. 
(The probable error of a Binet test is given by Terman as 44 points.) 

An immediate mass comparison is possible in the following way. 
In the Northumberland 2710 cases the Test I.Qs. are distributed as 


follows: 
Above 140 


» o» 
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This distribution when compared with that given by Terman in 
Figure 2 on page 66 of The Measurement of Intelligence, is seen to be 
rather more widely spread. The quartiles of Terman’s distribution are 
about 91 and 109, those of the Northumberland distribution 89 and 111. 

Detailed correlations of the Test I.Q. with success in the orthodox 
examination have not yet been fully worked out. But a remarkably high 
correlation exists, and is obvious on looking over the lists, between the 
I.Qs. and the head-teachers’ ‘opinion of very bright and very slow 
children. Whenever on the lists a child is noted as ‘very bright,’ 
‘already successfuhinschotarship examination, the I.Q. is high and the 
opposite is the case with defective and specially slow children. 

The single candidates submitted for scholarships on the test from 
remote country schools formed a group very noticeably in advance of 
the average. The highest I.Q. found (174, the next highest being 153) 
was of an eight year old boy in a small border village in the heart of the 


Cheviot, close to the source of the North Tyne. 


VIII. DISTRIBUTION oF THE INTELLIGENCE QUOTIENTS IN 
DIFFERENT TYPES oF SCHOOL. 


It is of interest to inquire whether there are any differences in the 
results from town schools, small. country schools, schools in mining 
centres, etc., and also whether other differences can be seen between 
schools in poor and in well-to-do districts. 

It must at once be admitted that no clear picture can be obtained 
from the present investigation, although some points are strongly sug- 
gested. A true account of the distribution of the Intelligence Quotients 
as between school and school could only be given had the whole child 
population of each school entered for the test, and this was not the case. 
Those schools which only entered candidates whose chances of doing 
well appeared to the teachers to be good, will naturally have better . 
results than others where every child attempted the tests. 

The following Table IV, and figures 2 and 3 enable a comparison to 
be made between 17 typical schools in which it would seem from a com- 
parison of statistics that a large proportion of older children were tested. 

The suggestion which these figures bring with them is that the most 
intelligent children are to be found in the Cheviots, where the results 
are even better than in a well-to-do town suburb. It was mentioned 
earlier in this paper that preliminary experiments in other counties of- 
England had shown that children in a large city were at least a year 
in advance of those in a very ay environment. But in that case there 
A 
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were, there can be no doubt, great differences of race and social standing, 
and the city and the rural district were in entirely different parts of 
England. Here in Northumberland the population is probably fairly 
homogeneous as regards race, compared with many other counties, and 
the Cheviot children are to a large extent the descendants not so much 
of farm labourers as of Border troopers. The old family names are still 
the most numerous. 


Tasu IV. Various Types of School. 


Number of - Percentage over 4 


8chool cases LQ. 100 Type of school 
A 25 80 
B 17 | Small country schools in the Cheviot valleys 
Cc 22 50 
D 880 46 Four schools in a moderate sized town 
E 91 39 Two schools in a small market town 
F 129 sil 
= i p Four schools in large mining villages 
I 112 28 
ca Br 35) Two schools in a poor suburb of Newoastle 
L 101 al Two schools in a well-to-do suburb of 
M 82 56 Newcastle. : 


Note. Newcastle schools themselves are not under the county. 


Miss M. E. Bickersteth’s careful inquiry into the mental: ability of 
children in the Yorkshire Dales! is a model of what ought to be done in 
Northumberland. In this present connexion she says: “Some of the 
schools were only reached after a walk of many miles over the fells, 
and...at these schools, far from any village, and attended by children 
living in lonely farms on the moors, sometimes three or four miles from 
the school, the performance at the tests was almost invariably above 
the average for the Dales as a whole. In these remoter Dales 84 % of | 
the children were above the average for the Dales as a whole in the 
reasoning test, and 74 % in the Memory Test, while very marked ability 
was not infrequently shown in the case of individual children.” This 
verdict could be given almost unchanged as regards the Northumberland 
country schools, did our rough and ready experiment justify such a 
definite conclusion. It seems plausible to assume that the draining away 
of talent to the towns has not touched the most remote spots. — 

The difference between the poor and well-to-do districts, both equally 
near Newcastle and approximately equally dense in population, is more 
certain. Whether it be a real difference in intelligence or not is’ un- 
proven, but in my own opinion it is probably real in great measure, 

. 1 This Journal, 1917, 1x, 23. 
J. of Payoh. x0. E 15 
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though some allowance must be made for vocabulary and dialect diffi- 
culties. A comparison with the Preparatory School referred to above 
(in comparing Northumberland and Binet I.Qs.), is not allowable, for 
this school has a high reputation-and a long waiting list, and its pupils 
are selected, not representative, members of the wealthier classes, which 
sufficiently explains the high average I.Q. 


IX. PROMOTION WITHIN THE ELEMENTARY SOHOOLS. 

During the preliminary experiments (not in Northumberland) it was 
noticed that, when tabular S of the results were drawn up in 
the same form as Table` I, in\ «nich the cases are separated both as 
regards age and as regards ‘standard’ or form in the school, differences 
between different schools could be observed suggesting that in some 
promotion was more elastic than in others. Consider for example the 
following tabulation of 49 cases from a large manufacturing and business 
city: l 

TaBI® V, showing average marks in a special case. 
49 cases in a large city, not in Northumberland 
(full test in almost the final form). 





Schoo! Standard 
g Age wW IV y VI VII 
1 — — 25:7 34:8 34.0 
1 — 2:0 26-7 41.4 — 
Il 11-0 21-7 36.2 — — 
104 — 25.2 38-0 a a 
Northumberland norms 9 15 24 33 42 


Here it is noticeable that not only do the averages naturally- increase 
in each row from left to nght (meaning that boys of the same age in a 
- higher standard do better than those in a lower standard), but also the 
averages increase from above downwards in each column, meaning that 
the youngest children in each standard are also the best. This at once 
suggests the possibility that promotion by ability has not been as free 
as it might well be. As has been said, this phenomenon was found in 
some schools and not in others. Very occasionally there were signs of 
the reverse process, indicating premature promotion, but the type shown 
in the last table was the most common. 

If we now consider the Northumberland results in Table I in the 
light of this suggestion, we see that there is no steady increase or de- 
crease in the columns; the figures are, within reasonable limits, constant 
or vary irregularly. This suggests that promotion is well in accord with 

g 15—32 
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ability, and indeed it might be expected that in small schools this ideal 
would be attained more readily than in large schools, for in the former, 
promotion to a higher standard may not involve any change of seat or 
of teacher, whereas, in the latter, promotion is often prevented because 
of difficulties of classroom accommodation, each class having 60 seats 


which must be kept full, and being unable to increase beyond that 
number, 







By ‘standards’ 


-3 -2 41 o 1 2 3 
Years retarded -` Years advanced 


By ‘mental age’ on 
the hour's group test 


-3 ~-2 -~I 0 1 2 3 4 
Fig. 4. Advanced and retarded children of 11 years of age. 


, G. H. THOMSON 221 


It may be, however, that the Northumberland averages do never- 
theless hide discrepancies of promotion; this possibility is strengthened 
by the following considerations. Figure 4 shows the distribution of the 
1063 children, of 11 years last birthday, who took the test, arranged 
according to their standard. A similar scatter diagram on the basis of 
mental age is shown in the lower part of the same figure. 

Tt is seen at a glance that the scatter by standards is much less than 
the scatter by mental age, although both centre round the same point. 
- It.would seem that there is, in spite of our previous argument, an undue 
reluctance to move a boy either above or below his proper age standard, 
though the average class ability is kept right. We must of course bear 
in mind that other factors as well as intelligence are rightly considered 
in promoting or retarding a boy. 

Farther analysis of the figures suggests that there is considerable 
difference, as between school and school, in the freedom with which 
promotion is given to ability. The figures for 104 cases from the moderate 
sized town (represented in Fig. 2 by D) suggest that here greater freedom 
of promotion is desirable. They are given in Table VI: 


TABLE VI. 104 cases from a moderate sized Northumbrian Town. 


Average marks. 
Standards 

m OOS OOO: 
Age tr IV v VI vit 
13 — — — 19-0 — 
12 — 23 16-3 30.8 44-7 
ae 1l 2-0 9-6 20.1 38-6 — 
1 — 19.0 38-0 — — 

Whole Northumberland 9 15 24 33 42 


. Here in each standard the youngest children are distinctly the best. 


X. CONCLUSIONS. 


The experiment which has been described is still in progress. But 
results so far seem to suggest that intelligence tests may assist Education 
Authorities (1) in gauging the differences in average intelligence in 
different parts of their area and in different types of schools, (2) in se- 
lecting children for higher education even from schools where remoteness 
or other factors are a handicap in the academic type of examination, 
(3) in drawing conclusions as to the freedom of promotion in different 
schools and (4) in comparing their area with other areas in all these 
matters. 
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The correlation of the I.Qs. found by this group test, with full Binet 

` L.Qs., appears to be great enough to make the former a useful guide, 
and it would be possible without undue expense and time to obtain an 
I.Q. for every child over 9 in the county within a month. 

The distribution of intelligence suggested by the tests is such that 
_ the highest ability appears to be found close to the cities and far, away 
from the cities, the intermediate areas having fewer cases of high ability, 
as though they were drained by selection. 

But all these tentative conclusions must be accepted only with the 
greatest caution, and the observation of the selected candidates and 
others with known I.Qs. in their secondary schools, may modify them. 
Numerous other points of interest also arise, among which may be men- ` 
tioned the correlation of the different types of test (e.g. the Hindustani 
test, or the Number Series test) with success afterwards in different 
branches of school work. 


(Manuscript received 6 August 1921.) 


A STUDY ON THE PERCEPTION OF FORM. 


By ARTHUR RAGNAR GRANIT. 
(From the Helsingfors Physiological Institute.) 


The perception of lines (pp. 223-227). 

Methods of experiments employed (pp. 227, 228). 
Experiments on children (pp. 228-237). 
Experiments on adults (pp. 237-240).° 

The construction of forms (pp. 240-247). 


SP er 


I. 


Accorpina to Btihler!, we may in our perceptions of lines distinguish 
the following variable elements, impressions (i) of rectilinearity or 


` curvature, (ii) of magnitude, (iii) of direction (p. 69). Bühler also gives . 


+ 


an elaborate analysis of these perceptions. After having on the basis of 
exact experiments pointed out the extreme accuracy of our perceptions _ 
of rectilinearity, he criticises earlier theories concerning it: and arrives 
at the following hypothesis; “Certain series of retinal elements are 
marked by a connexion (original or acquired) of the elements with one 
another. If these are stimulated simultaneously we receive the impression 
of a straight line” (p. 86). Only, he believed, by assuming in the organ 
of sight itself a receptive mechanism of this description can we explain 
our extraordinary susceptibility to deviations from rectilinearity. But 
this hypothesis cannot explain the perception of curvature (p. 115). We 


` have well nigh innumerably different perceptions of curved lines. A 


corresponding connexion of retinal elements in this case is out of the 


‘question. Bühler emphasises that he is here advancing upon unbeaten 


paths, and resorts to an analogy with the perception of depth. Both 
kinds of perception are direct, but nevertheless seem to be caused by 
many different factors (p. 114). Yetit seems to me that every hypothesis 
concerning the perception of lines ought principally to keep to the purely 
linear character that belongs to them all. Besides, Biihler’s theory of 
rectilinearity is liable to the same objection that he himself raises against 
a similar explanation of the perception of curvature. For we perceive 
straight lines under every conceivable aspect and in every direction. 


1 K, Bühler, Die Gestaliwahrnehmungen, Stuttgart, 1913. 
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But where on the retina is it possible to imagine so grea 
“series of retinal elements” that they can be supposed to 
all the different directions, in which the straight lines run? 
Bühler is in this case faced with the same difficulty that p 
from applying his theory to the perceptions of curvature. 

But if we make the linear factor, common to both kinds of i 
our starting point, the problem assumes a different aspect. 
periments made during the war by Goldstein and Gelb? on 
injured in the back of his head, may be mentioned in this co 
Their patient was unable to~perceive lines. The experimenters soon 
observed that when reading, he used to move his hand as if to follow 
the written text. He followed print with peculiar movements of the 
head. The patient was so dependent on these auxiliary movements that, 
if a written word was crossed over with a few strokes, he was unable 
to read it. He did not know what lines he was to follow. He behaved 
in the same manner when confronted with other visual perceptions of 
form. Goldstein and Gelb tried to isolate the patient’s visual perceptions. 
For this purpose they made some experiments with negative after-images. 
The patient was told to look fixedly at a strongly lighted triangle and 
describe his impression. Then the stimulus was removed and he was 
again asked to describe what he saw. Now it was found that the patient 
had in the former case seen a triangle, but the after-image he describes — 
in the following way: “It is neither round nor angular; I cannot describe 
it in any other way” (p. 68). The experimenters were also able to 
ascertain that he could not distinguish a circle from a triangle if he was 
ordered to look fixedly at their centres (p. 74). The patient thus had 
primary visual impressions of surfaces, but could not perceive contours. 
Goldstein and Gelb’s explanation of the phenomenon above described. 
is founded on those theories according to which there are special forms 
of synthesis or combination (Gestaltqualitat)*. Thus they maintain that 
their patient lacked those forms of synthesis that are called rectilinearity ` 
and curvature. 

What then does this ‘explanation’ of the perceptions of rectilinearity 
and curvature imply? I call attention to the vague concepts that are 
current in the literature on this subject. Not even the fundamental term 
‘Gestaltqualitét’ has so far been sufficiently defined. This word is used 


1 Goldstein und Gelb, “ Psychologische Analyse hirnpatologiacher Fälle. I.” Ztschr. f.d. 
ges. Neurol. u. Psychiat., 1918, XET. 

2 The term is translated according to E. B. Titchener, A Text-book of Psychology, 
New York, 1912, 371-73. ‘ 


A. R. QRANT | 225 


as a common appellation for a number of psychological factors that do 
not admit of being included within any one system. And yet it seems 
possible to find a common criterion for all forms of synthesis—the 
synthetical impressions cannot be ranged immediately with the sensations 
and are ‘probably rooted in specifically central processes. From this point 
of view the perceptions of lines must be defined as the psychic results of 
a central psycho-physiological process. 

But Goldstein and Gelb' seem to have overlooked the points of 
eontact that exist between their investigations and the phenomena of 
simultaneous contrast. Their patient, let us remember, could not 
perceive distinct contours in isolated visual impressions. Now it seems 
most natural to assume that the man suffered from disturbances in the 
process to which simultaneous contrast is due. Recent investigations! 
have shown the central nature of this process. The contrast can be 
produced binocularly by means of suitable arrangements, when every 
possibility of a reciprocal action of different retinal elements is excluded. 
I think it extremely probably that the same central psycho-physiological 
process underlies simnultaneous contrast and the purely linear character 
peculiar to the perceptions of lines and contours. A more exact des- 
cription of the nature of our impressions of rectilinearity and curvature 
‘cannot, I think, be formulated by science at present. It-is to be observed 
that this hypothesis cannot show to what factor the distinction between 
the perceptions of a straight line and a curve is due. 

There are several analogous psycho-physiological processes, e.g. the 
filling out of the blind spot. Wertheimer®, in his important inquiry on 
our visual perception of motion, seems to regard this as due to some 
species of ‘cross-functions’ (Querfunktionen) in the- higher centres. 

- Whether, at present, so explicit a physiological theory is justifiable or 
not, must be left to future research to decide. We will content ourselves 
with recognising that Wertheimer’s experiments have shown that there 
is a specifically central process underlying our visual perceptions of 
motion. Goldstein and Gelb? also mention the connexion between the 
perceptions of lines and of motion. Some experiments that they made 
on their patient clearly showed that he could not perceive motion, but 
only a succession of stages which led him to the conclusion that motion 


1 Köllner, quoted according to M. v. Frey, Vorlesungen über Physiologie, Berlin, 1920, 
363. : 
* M. Wertheimer, “Experimentelle Studien fiber das Sehen von Bevegung.” Ztschr. Ji 
Psychol. 1912, LXI. 

a Loc. cil. 
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had taken place (p. 92). This is in all respects a very remarkable 
corroboration. 

It is not altogether impossible that certain other phenomena may 
be referred to the same category. One meets with a similar line of 
thought in the writings of Watt, who has used for these phenomena the 
term ‘integration.’ Without feeling in any way obliged to accept Watt's! 
wide application of this term, we will provisionally use it in the following 
general sense: The integrations are direct YD oa due to psycho- 


© physiological processes of specifically central nature._In relation to_the 
sensations they are Se ee gee be 
expressions of certain functions peculiar to the higher centres of consciousness, 
an addition to our sensations. In the introduction to his first article on 
-integration Watt? points o out that the intimacy of connexion between 
nerve-paths or impulses emanating from different sense-organs has been 
somewhat exclusively considered to consist in the mere coordination or 
association of afferent or efferent impulses with one another. “Sufficient 
attention has hardly been paid to the possibility that upon these afferent 
impulses an afferent structure might be raised which is dependent upon, 
but essentially an addition to these. To distinguish it from mere co- 
ordination such a structure might well be called integration.” Such 
integrations are, e.g., the perceptions of depth, distance and motion. 
Melody Watt* regards as auditory motion, t.e. an integration. 

After this digression we will return to the perceptions of lines and 
supplement what has been said with some purely theoretical speculations, 
Let us picture to ourselves a dark rectangle on a white surface. Simul- 
taneous contrast causes the rectangle to appear sharply defined against 
the white background. Its contour has a certain marginal function. If 
we further imagine that the short sides are steadily shortened while the 
longer sides, unaltered, approach one another, the rectangle becomes 
narrower and narrower until at last the rectangle has passed over into 
a straight line. An analogous view might, without difficulty, be applied 
to curves, but straight lines are from a practical standpoint more 
important. 


1 Henry J. Watt, “The Elements of Experience and their Integration: or Modalism.”’ 
This Journal, 1911, rv. 127-204. 

2 This was observed in Goldstein and Gelb’s patient who had primary visual sensations 
but lacked the integrations built on these, i.e. perceptions of motion and contour. 

3 Henry J. Watt, “Some Problems of Sensory Integration.” This Journal, 1910, m ` 
323-347. 

t Henry J. Watt, “The Elements of isu and their Integration: or Modalism.” 
This Journal, 1911, rv. 127-204. 
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With the perceptions of lines Bühler has associated the perception of 
magnitude and of direction. A complete description of a line requires, . 
of course, these attributes; but nevertheless, they seem to be isolated 
in a degree which justifies an independent treatment of them. In con- 
nexion with the perception of proportion we will later on briefly discuss 
the perception of magnitude and of direction. 


I. 


~ In the perception of lines we thus see the effects of the integrative ` 
process that has been brietly described on the preceding pages. The 
resulting integration, the surface and the contour or the isolated line, 
underlie all perceptions of form. But form is difficult to isolate: it belongs 
to the whole complex. Just as we form and divide time in rhythm, so 
we construct our primary perceptions of space according to definite laws. 
This ‘construction’ gives them form. If we, therefore, try to understand 
the essence of form, we can do this only by finding its laws. These are 
most clearly formulated in the imitative arts. Accordingly we are led 
to the study of the laws of composition in painting and sculpture. 

_ But we are also free to adopt another manner of proceeding. We 
may examine form, as it were, in statu nascendi, by showing some more 
or less formless? figures in order to observe according to what principles 
the construction takes place. We may take such experiments on persons 
of different ages in order to find out whether the laws are constant or 
variable in the course of individual development. We may, in other 
words, treat the problem from a psycho-genetic point of view. The 
present investigation offers an attempt in this direction. 

In accordance with the principles set forth above, the experiments 
are intended to answer the general question, How do individuals in 
different stages of development construct figures composed of surfaces or 
lines? 

The figures used (Fig. 1) were of three kinds: (i) Figures drawn to 
resemble some familiar object—A-figures; (ii) simple figures without 
any direct resemblance to familiar objects—B-figures; (iii) complex 
figures, drawn without any plan—C-figures. 

The size of the figures was about 1—1-5 cm. They were drawn with 
black ink on unpolished glass-plates. The experiments were conducted by 
means of a tachistoscope, in a room with subdued light, the time of 
exposure was 100c. Each exposure was preceded by the call ‘ready,’ 


1 The formleasness in this case is due to absence of similarity to familiar forma. Absolute 
formlessness it is, of course, impossible both to produce and reproduce. 


` 
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which was to warn the observer to concentrate his attention and to 
- gaze at the figure in the tachistoscope, dimly visible in the middle of 
the evenly dark plate. A somewhat shorter time of exposure was 
sufficient for adults while the children required about twice the time 
above mentioned, Where a longer time was necessary it was given by - 
doubling the number of exposures. 

The scanty accounts of mental experiences that can be obtained from 
people unused to introspection,’ require to be made up by some other 
means. In our case it seemed most natural-to 5 i 
made by the observers. Thus they were instructed immediately after every 
exposure to sketch, as exactly as possible, the figure seen, and, after 
that, to describe their experiences. All the observers were warned before- 
hand that some of the figures might resemble or represent something, 
others not. ‘Sometimes they were asked which had been the case. In 
order to avoid influencing the drawings by suggestion, this question was 
always asked after the drawings were finished. One or two initial 
exposures were given for practice. They were of figures belonging to the 
B- or C-group that did not resemble any object. The number of observers 
was 55, 37 schoolboys from 8 to 13 years of age, and 18 adults, chiefly 
students. The total number of exposures amounted to 527. Of the 45 
figures some twenty were shown comparatively regularly. The others 
were shown to casual persons who were allowed from time to time to 
take part in the experiments. The experiments were begun towards the 
end of the spring term 1920 and finished in the autumn of the same year. 
I here take the opportunity of expressing my thanks to all those who 
have helped me in my work and to my observers. I also wish to acknow- 
ledge my obligation ‘to Prof. Chr. Sibelius, whose tachistoscope I have 
used, and to Prof. Tigerstedt for permission to work at the Physiological 
Institute of the Helsingfors University. Further my thanks are due to 
the lecturer in psychology, Dr E. Kaila, for the untiring interest he has 
always shown in my work and for the guidance and advice he has _ 
given me; and last but not least to Dr C. S. Myers, of Cambridge, who | 
has carefully read my manuscript and suggested numerous valuable 
corrections and improvements. 


Ii. 


We will first consider some of the A-figures. Of these only a small 
number were used, some unambiguous like 2A, others ambiguous like 
1A. The unambiguous figures, some of which represent familiar geo- 
metrical forms, others animals, and 2A a human face, were not very 
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Children of 12-13, 
Obs. B.C.m. Exp. L “I could see there was a tail” Exp. I. “Oh, whata | 
lump. And the tail stuok up.” 
Obs. H.R. Exp. I. The observer was asked if there was resemblance to any ob- 
jeot. Answer: “No.” 
Fic. 4B. Ohildren of 8-9. 
Obs. A.W.h. Exp. L “It’s a snake that’s orawling.” 


Obs. P.F. Exp. I. “I did not see ae well, Exp. IL. on being asked; “It looked 
like a snake.” 


Children of 10-11. 
Obs. G.N.r. Exp.-1-¢ghibaoked like an ‘m.’” 
Obs. P.N. Exp. I. Draws a rhythmical line. 
Fia. 6 B. The replies do not indicate any associations by similarity. > 


In the above we notice at once the predominance of associations by 
similarity. This is seen chiefly in the figures of surface, but associations 
by similarity occur in the linear figures also, if there is any suggestion 
in them. We seem then compelled to reckon with a suggestive factor—at 
least so far as children of 8-9 years old are concerned. It was difficult 
for them to understand the meaning of the word ‘figure’; according to 
their idea the chief thing was to ‘look for pictures.’ Yetin my instructions ~ 
I tried to make it clear that the figures did not necessarily represent 
anything, that some of them consisted only of lines and strokes. The 
figures were also shown to the children without the tachistoscope after 
_ they had made their drawings. Thus I tried to emphasise what had been 

said. In this way a possible suggestive factor, at least.for children of 
10-13 years old, must have been minimised. 
Even if throughout the experiments on children we allow for such a 
suggestive factor, we are nevertheless obliged to admit that associations 
-by similarity play a very important part in the children’s constructions. ' 
They try to find similarities with visual images of a concrete nature. 
When they fail to do so, they cannet understand the figure (cf. Table I). 
A few simple schemata are exceptions to this rule. 
The table cannot, of course, pretend to be absolutely exact. Very 
“frequently the children were unable to state definitely whether they 
found resemblance or not; in other cases associations by similarity 
perhaps appeared only after the construction had taken place, thus 
’ without influencing it. Nevertheless we have taken into consideration 
both the children’s statements and their drawings, and sometimes also 
the number of exposures, though this number has not been included. in 
the purely schematic survey that the table is intended to give. The 
designation ‘definite associations by similarity’ indicates that the 
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observer has been able.to specify what object the figure represented or 
resembled, and that the drawings have been influenced by these associa- 
tions. ‘Doubtful associations by similarity’ indicates that the observer 
has either been ‘unable to tell precisely what the figure resembled, or that 
his drawing clearly represents some familiar object though he has not 
been able to say what it was. ‘Perceptions of detail’ means that the 
observer has either perceived some detail only or not apprehended the 
figure at all. All other statements and drawings are collected under the 


head ‘ Visual schemata.’ ieee 


TABLE I. 
1A 1B $B 
See Re ete Re ant ah a ea 
Age 8-9 10-11 12-18 8-9 10-11 12-13 8-9 10-11 12-13 Total 
; DPeünita associations 3 9 8 4 3 2 5 7 1 42 
y similarity 
Doubtful associations 3 2 0 0 2 l l 4 0 13 
y similarity 
Visual schemata 1 0 3 0 8 7 0 1 8 28° 
Perceptions of detail 0 2 l 1 0 1 0 1 2 8 
Total number of 7 13 12 5 13 ll 8 13 11 91 
experiments 
4B 5B 6B 
NOUNS CE nen es —_—— A 
Age 8-9 10-11 12-13 8-9 10-11 12-13 8-9 10-11 12-13 Total 
Definite associations 4 8 0 0 0 0 0 0 0 10 
by similarity 
Doubtful associations 0 2 0 0 2 (+ 0 0 0 4 
by similarity . 
Visual schemata l. 3 1 4 7 10 4 6 5 41 
Perceptions of detail 0 0 0 2 0 1 2 0 1 . 6 
Total number of 5 ll 1 8 9 ll 8 8 8 61 
experiments s 3 


. Even a superficial perusal of this table makes it evident that the ` 
number of associations by similarity decreases with advancing age. If ° 
we consider 2B, we find that of 6 children of 8-9 years old 5 used such’ 
associations, that of 13 children of 10-11, 7 show definite and 4 doubtful 
associations. But of the children of 12-13 only one resorted to association, ` 
the others to general schemata. What has been said above holds good 
for the surfaces. As for the linear figures it may be applied to them also, 
when any hint of association can be detected in them. (See 4B.) But 
when an uncommonly simple schema was readily available, as in 5B 
and 6B, it was used. The latter has been considerably simplified before 
it fitted into the children’s schemata. Some children did not apprehend 
the figure at all. We reproduce here some of the drawings. Associations 
by similarity occur in the following figures: 


E a car 


À, R. Granit 233 


1A, 1B. 
9a A top-boot with a strip. 9a A star. 
96 Not defined with precision. Qe A fly. 
9c A sitting man. 10f . 
lid A kangaroo. -~ Way } Symmetry. 
2B. 4B. 
9a A boot with a strip. 9% A snake. . 
9% A duck on the water. , 10r The letter n. 
9k A water-cook. ; Ils The letters rn. 
11} A bird. 3B. 


~- -= 9o A revolver. 
T -9p A tree, ; 

This yather arbitrary selection gives a clear idea of the influence of 
the associations. A ‘blot’ with a curved projection conceals within it 
all kinds of possibilities. Thus 2 B is with different observers ‘an elephant, 
‘a duck’ (9h), ‘a bird’ (111), ‘a boot with a strip’ (9a), etc. The descrip- 
tions of 1A vary still more. The observers have seen it as a ‘mill with 
wings,’ ‘a kangaroo’ (11d), ‘a sitting man’ (9c), ‘a blue-bell,’ ‘a human 
face,’ ‘a top-boot with a strip’ (9a). This last association clearly shows 
how accidental may be the circumstances that affect the children’s 
constructions. It occurred first when 1A was shown as ‘a top-boot with 
a strip.’ Then followed 1B and then a ten minutes’ pause. When 2B was 
exposed the observer remarked spontaneously: “I saw a boot. with. a 
strip” (cf. the extracts from the records). Previous construction has 
obviously been influential in producing this idea. The difference between 
the two figures was nevertheless noticed by the observer; he expressly 
emphasised -the distinction that 2B was a ‘boot,’ while 1A had been 
a ‘top-boot.’ This example shows that in the case of children the figures 
can be related to the very first visual image that males its appearance 
in their consciousness. In the records we find many other instances 

— where, in a similar way, an earlier construction has influenced a following 
one. The observer, e.g. who called 2:B ‘a water-cock’ (9%), had conceived 
1B as ‘an insect,’ drawing it in the same way as 9e, reproduced in Fig. 2, 
as ‘a fly’ with.many legs. It seems natural to suppose that the legs are 
essentially the same as the jets of water radiating in all directions from 
the water-cock. 2B was exposed after 1B; it had only two short broad 
projections on one side. The long upper projection has been specially 
noted and drawn by the observer; it is probably meant to represent the 
water-pipe. It frequently happens that in the construction the same 
schema is used several times for essentially dissimilar figures. It almost 
seems as if in such cases the associations by similarity were less potent than 
the schema in question which happens to be active in the consciousness. 

J. of Paych. xi z 16 
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Fig. 2. The letters with * occur in the extracts from the recorda (pp. 280, 281). 
The numbers denote age. 
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‘Chance’ thus plays a very important part in the children’s construc- 
tions, rough associations of similarity mediating the transition to images 
that are for some reason or other easily brought to consciousness. 

We have so far used the term ‘association by similarity’ without 
specifying what kinds of similarity occur in the children’s associations. 
Yet this must be done if we are to arrive at an accurate idea of the 
constructions. We must, of course, be able to indicate, if not all, at least 
some of the points of resemblance between the original sensations and 
the image created by the associations. If, for this purpose, we compare 
the figures exposed with the corresponding drawings, we find that 
similarity, for the most part, has no other source than some simple 
relation in connexion with a characteristic detail. Taken together, these 
form a very much simplified schema of the object in question. This fact 
I will illustrate with some examples. Let us consider 9h (Fig. 2), the 
drawing that represents ‘a duck swimming on the water.’ The relation 
here is very simple: A drawn out projection is curved so as to remind 
one of the neck of a water bird. And if we examine the ‘water-cock’ 
(9k), we find there the same relation somewhat more closely observed, 
but the lower projections have, through a casual recollection of the ‘fly,’ 
been completely transformed. In the same way we may in all the other 
drawings belonging to the same figure detect the same simple relation 
plus some detail; and we can be scarcely mistaken, if we say that the 
varying constructions are due to the fact that the associations are 
founded on a simple labile perception of relations which is easily adopted 
in regard to the various images at the moment readily brought into 
consciousness. The children’s ideas of form depend on observations that 
are made without difficulty. It must, of course, at first, be rather 
difficult for them to observe and to remember the curvings and transi- 
tions of the lines. On the other hand the simple relations between the 
parts of the whole are comparatively stable and rapidly noted. When 
the child sees ‘a blot’ with ‘the tail sticking up,’ it also easily finds 
associations by similarity. 

All this tallies perfectly with current opinions on the child as artist. 
According to Meumann! an early stage is characterised by the child 
not really drawing, but symbolising by means of a schema what it 
knows and not what it sees (p. 364). It interprets its experiences, not 
its sensations (cf. 111). The next stage represents the first manifestations 
of ‘the sense of lines and of form.’ But strong reminiscences from the 
preceding stage still remain so that schematic indications are found in 

1 E. Meumann, Experimentelle Pädagogik, Leipzig, 1907. 
16—2 
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addition to the exact representations of the thing seent. The schematic 
feature seems to be due to the predominance of the simple relations. 
A child’s drawing of a man shows a small ‘blob’ on the top of a larger 
one, from which project to strokes, one on each side above, and two 
others below. The face is comparatively elaborate. Characteristic details 
are seldom lacking; butteis and spread fingers often recur. 

We have so far principally occupied ourselves with these two stages*. 
Something further may be said of the linear figures. 4B, 5B, and 7B 
(Fig. 1) are all composer of curves-but none of them i ite T 
The last curve in 4B; the line a in 5B; and the concave line in 7B 
-break the harmony of the arrangement. For the sake of comparison we 
are obliged to anticipate things and to emphasise the fact that, with 
adults, the irregularities are smoothed out and the figures made regular 
in accordance with the form suggested by them. Children behave 
somewhat differently. In 4B associations by similarity predominate 
(cf. Table I). The figures are not conceived as compositions of lines 
but as ‘letters’ or as ‘a snake’ (4B) or ‘a flying bird’ (7B). This is 
interesting because in such conceptions the development of our general 
ideas of form is seen more clearly than usual. We find that many children 
have the associations ‘snake’ and ‘bird,’ where others have pure per- 
ceptions of form, e.g. of two rhythmic lines, Where 4B is called ‘letters,’ 
there is apparently no perception of form. 5B is generally formed 
according to some schema or other, yet seldom along the lines of least 
resistance (12u), but more generally according to a simpler schema still, 
four lines curved in the same direction (10r); sometimes the children 
draw only two or four curved lines without plan. Often the figure is 
not understood at all (cf. Table I). 6B is, as a-rule, regarded as an 
instance of a very simple schema. The most usual form is given in Fig, 2. 

In the preceding exposition of our subject we have maintained a 
distinction between construction according to some schema and con- 
struction according to associations by similarity. Let us see how far 
this is justifiable. The continuous transition from such associations to 
visual schemata, as suggested by the materials collected in the table, 

* forces upon us the supposition that we have here to do with a difference 
of degree and development, not of kind; the mechanism to which 
construction is due in adults, is, in children not fully developed. But 
its general mode of function is the same. By means of associations the 


1 E. Meumann, Experimentelle Pädagogik, Leipzig, 1907, p. 365. 
2 Tt is difficult to draw any exact line of distinction, but it generally seema justifiable 
to place children of 12-13 on a level with adults—at all eventa this is so with children of 13. 
, 


A. R. GRANIT 237 


child tries to retain certain simple relations that are familiar to it 
through earlier experiences. As the experiments show, these relations 
mostly give rise to images of a concrete nature. That the construction 
has not as yet become soaietely mechanised, is shown by the variety 
of the associations. 

As will appear later, shamans construction is also founded on 
similarity of relations. These are characterised by a greater uniformity. 
Different observers construct much in the same way and we are, therefore, 


able to detect certain_principles of construction; common to all the 
schemata. 7 


IV. 


We now turn to the construction in adults. For the sake of clearness, 
we will first consider the linear figures. Below are reproduced three 
different formations of 6B, illustrating three different principles of 
construction. Two are contained in the first drawing. The adult observer 


il A 
AA | fo 


ra 3. 


(i) gathers the scattered lines together into groups, and (ii) these groups 
are placed symmetrically in relation to an imaginary axis. The other 
two drawings show (ili) a grouping along single lines, the simplest 
schema conceivable, which is to be found in many different forms. The 
adult constructs figures 4B and 5B in regular formation according 
to principles we have already observed in certain children (e.g. 11t 
and 12u). In the case of 12w the figure is symmetrically dividéd into 
two congruent parts. In the case of lli a number of similar parts is 
arranged in a continuous series, roughly symmetrically, two curves on 
each side of an imaginary central axis; although the figure actually 
exposed consisted only of three quite irregularly arranged curves. Three 
regular curves would, of course, also give symmetry, but in most cases 
the observer gives four. This seems to be due to the ‘rhythm’ of the 
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line. It suggests rhythmical motion, and where this impression is strong 
enough, the number of curves is found to be increased. Such expression 
of a feeling of rhythm is generally independent of consciousness. One 
observer however said, of his own accord, after a series of exposures, 
that he bad often been uncertain as to the'form of the figures, but had 
then taken refuge in rhythm in forming them. In this exceptional case 
thythm was deliberately employed. Another observer also, in 5B, paid 
attention only to the curvings of the lines and failed to notice their 


number, and e some hesitation—drew 
curved lines instea ows. The same observer committed a 


similar error when oe another figure not reproduced here. The 
figure 7B, too, caused impressions of rhythm. 

A few words on the nature of these impressions arb desirable. For, 
as is well known, visual rhythm is a much debated phenomenon. M. K. 
Smith! (pp. 270-88), together with Meumann, has investigated visual 
rhythm, and their experiments indicate that it depends on motor ` 
phenomena. Q. E. Müller? treats rhythm at some length (pp. 358-85), 
and concludes that there is no need to regard the motor theory of 
subjective rhythm as insufficient (p. 367). The motor elements of rhythm 
are often difficult to discover, as they may be based even on such 
phenomena as innervations of the larynx. 

The impressions of rhythm which the lines made on our observers, 
I feel inclined to designate as forms of ‘synaesthesia.’ “Taste and 
odour of a picture of a fruit, sensations of cold, hard marble produced 
by the sight of a statue,” Kiilpe® gives as examples of synaesthesia. It, 
is true that we do not yet know much about these illusions, but the 
impressions of linear rhythm show an unmistakable affinity to them. 
A similar view seems to be held by H. Lundholm‘. He distinguishes 
between marginal and motional functions in lines. The latter are due to _ 
a suggestive impression of motion, the importance of which is clearly 
shown by his definition of rhythm. “A rhythmical system of lines is 
one in which we perceive uniform motion, an arhythmical system of 
lines is one from which we cannot receive such an impression” (p. 57). 
The general aesthetic definition is “periodical repetition ofan identity.” 
Here then we have a general formula for all rhythm (directly inferred 
from its nature as a temporal phenomenon in the auditory and motor 


. 1M. K. Smith, “Rhythmus und Arbeit,” Philos, Stud. 1900, XVI. 
2 G. E. Müller, “Zur Analyse der Gedichtnistétigkeit u. des Vorstellungsverlanfes I.” 
Ztschr. f. Psychol. Erganz. Bd. v. 
3 O. Kiilpe, Vorlesungen aber Peychologie (Herausgegeben von K, Bühler). Leipzig, 1920. 
t H. Lundholm, Om objektiva faktorer i konsten, Lund, 1919. 
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regions of mind) transferred to the visual region, where space predo- 
minates. It seems to me that the two definitions supplement one another. 
Lundholm one-sidedly lays stress upon the illusionary aspect of visual 
thythm. Certain perceptions of lines are accompanied by impressions 
of rhythmic motion in the same way as perceptions of marble are 
accompanied by sensations of cold and hardness. But uniform motion 
cannot always be identified with rhythm. As a psychological and aesthetic 
term the word has a fixed meaning, which is comprised in the second 

-__definition, and must not needlessly be corrupted. Besides, Lundholm 
admits that “arhythmic systems of lines can, on repetition, become 
thythmic” (p. 214). 

Jodl! thinks the unification of a multiplicity a fundamental law of 
the aesthetically effective; he distinguishes between eurhythmia and 
proportionality (p. 127), as its basic forms in the imitative arts. Hu- 
thythmia comprises rhythm, symmetry, and culmination; proportionality 
includes particularly the law of the sectio aurea. Generally, propor- 
tionality prevails between the different parts of a whole if none of these 
parts asserts itself quantitatively at the expense of the others. 

The materials already demonstrated essentially confirm this view of 
Jodl. Even primary forms of construction show 
a, tendency towards unification. The lines are AN CN, i, 
gathered into groups or lengthened into units 
placed in rows or symmetrically. Very often the / \ x< 
symmetry is incomplete or only indicated. We 
do not find congruous parts on each side of a : 
real or imaginary axis, but accumulations of lines 
round a centre. An example is given (Fig. 4), in 
which the upper figure is the exposed original N S 
and the lower the observer’s drawing of it. 

The row-formations show both simple and / \\ 
moré complicated forms, complication being due 

-to the more or less complete likeness between Fig. 4. 
the elements forming the row. It culminates in impressions of rhythmic 
motion. 

In the linear figures the laws of construction are expressed in the 
clearest way. Conscious associations by similarity do not occur so readily 
as in the case of figures of surfaces. But that they may occur is shown by 
the children’s drawings of 4B and 7B. In other respects the children’s 
drawings of the linear figures differ from those of adults chiefly through . 


Fr. Jodl, Ästhetik der bildenden Künste, Stuttgart u. Berlin, 1917. 
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their greater independence of the laws of eurhythmia. Strict symmetry 
is comparatively uncommon; groups or whole lines are the commonest 
schemata. A complete absence of method in the designs is not uncommon 
in children, but it is rare in adults. As for surfaces, the more developed 
‘sense of lines’ in adults shows itself chiefly in more exact reproductions. 
The power of observation in adults is better developed, and the capacity 
for concentration is greater. What has been said above of linear figures 
holds good, in the main; for surfaces also; construction shows itself in 
grouping around axes, in symmetrical arrangements, in divisions into .. 
congruone. or similar perts; in short, ir a general tendency towards 
unification. Where construction or assimilation does not take place, the 
figure is forgotten or not understood?. 

It is difficult to decide, on the basis of these investigations, to ‘what 
extent proportionality asserts itself in the construction. The drawings 
were too simple. Even from a general point of view itis difficult to judge 
whether proportionality is present or not. Its rules cannot be so clearly 
expressed as, e.g., those of symmetry. But the fact that proportionality 
works side by side with the other laws of composition makes it probable 
that in the construction of the primary impressions it is also involved. 
The two-fold validity of the laws of form as rules for aesthetic com- 
position and transforming principles has been shown by the comparisqn 
just drawn with some of these laws, and can hardly be seriously doubted. 
It might be added that Biihler has given fairly conclusive evidence of 
the existence of a direct impression of proportion. 


V. 


Construction has been studied in our experiments with regard to the 
transforming influence it exercises on our primary impressions. A survey 
of the results we have arrived at can be divided into two parts. In the 
first place we will consider the contents of the general principles of 
’ construction recurring in different schemata, and secondly we will 
describe the formative process in terms of mental function. 

I. We have found that construction can be defined, quite generally, 
as comprehension of new impressions of form, which, by means of asso- 
ciations by similarity, assimilate earlier mental experiences. Further we 
have found that the associations are chiefly concerned with relational 
resemblances. This we were able to observe already in children. As has 
been mentioned above itis naturally impossible for them to observe and 


1 W. Poppelrenter, Die psychischen Schadigungen durch Kopfschuss im mica 1914-16, 
I. Leipzig, 1917. Also above (p. 231). 
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to recollect the confused intricacies of the lines. If we have a mobile 
object, e.g. a man, the child can see its contour from different sides, and 
` the lines become difficult to fix. The same holds good, though in a smaller 
degree, for immobile objects, the child itself being always more or less 
mobile. The relations between the parts of the objects, on the contrary, 
are comparatively unchangeable. Straight or approximately straight 
lines may be compared with these relations as regards constancy. The 
simple relations and the straight lines thus form a frame that recurs 
~in almost every visual perception, and our experience soon teaches us 
to use them when we try to comprehend complex fornis. The simple 
. relations are in the main, of three different kinds: relations of resemblance, 
of direction, and of magnitude. = 
The impression of proportion, so carefully described by Bühler, 
belongs to the latter group. It is extraordinarily direct, but where great 
exactness has been demanded, Biihler’s observers, when comparing the 
proportions of rectangles, have had recourse to the relation between the 
vertical and the horizontal side of the same corner (p. 178). Biihler 
himself does not take sufficient notice of this circumstance*®. We are 
compelled to compare the proportions of the vertical and horizontal sides 
of rectangles almost at every step. It would be curious, indeed, if this 
. did not take place with a certain directness. Besides, Biikler seems to 
overlook the fact that all perceptions of magnitude are not exactly 
similar. We must distinguish between (i) the perception of extent, which 
is due to factors such as the size of the retinal image and the idea of the 
greater proximity of the object and is of purely integrative nature, and 
(ii) the perception of relative magnitude, which is founded on a com- 
parison of two objects. The impression of proportion belongs to the latter 
category. The fact, that we have an immediate impression of ‘bigness’ 
or ‘slenderness,’ must not induce us to regard it as belonging to the . 
former class. This perception of extent, which, in accordance with 
Watt’s terminology we will, at least provisionally, call ‘integration,’ 
together with the likewise immediate perceptions of direction and contour, 
is a conditio sine qué non for all perceptions of form. But the construction 
depends on perceptions of relations. The C-figures proved very puzzling 
to our observers; generally they were not understood. Yet the figures 
have both direction, extension and outline. But the relations between 


1 Op. cit, 
-2 V. Benussi, “Die Gestaltwahrnehmungen,” Ztschr. f. Psychol. 1914, LXIX., points out 
that Bthlor’s work is imperfect in so far as he does not explain the position of the relations 
in his investigation. i 
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their parts are not simple enough. The assimilation with earlier ex- 
periences, the construction, cannot find connexion with simple relations. 

The most frequent relation of direction is that of horizontality and 
verticality. A psychophysical investigation of the same kind as the one 
Bühler has undertaken for the measurement of the impression of pro- 
portion would be interesting with regard to the impressions of hori- 
zontality and verticality also. The differential limen would probably 
show that our judgments of these relations are very exact, For the rest 


hat has been said above of the impressions of magnitud. 
good of the impressions of direction also; we mus riminate eae 


absolute integrative and relative perceptions of direction. 

Resemblance makes itself felt as a tendency to divide the complex: 
into congruous or similar parts. (Cf. the construction into rows and 
symmetry.) 

It is only natural that the straight line, being the simplest exponent 
of the integrative perceptions of extent, direction, and contour taken 
together, should play such a fundamental part in the formative process. 
The simple relations of magnitude, direction, and resemblance are also 
expressed in the clearest way by means of straight lines. 

After this theoretical discussion of the perceptions of relation, we can 
return to the genetics of construction. We noted that the children did 
not so regularly as adults construct the linear figures according to the 
principles suggested by them. The process of construction is not, as yet, 
quite mechanised; the relations that offer themselves are accidental, 
founded on such earlier perceptions of form as, with a superficial relational . 
resemblance to the new impression, unite strong reproductive tendencies. 
The numerous cases where the same schema recurs several times with 
new details added, are illuminative. Yet it seems more proper in these 
cases to speak of perseverative tendencies of the schemata in question. 
And in order to apply this schema in the usual way through associations 
by similarity, nothing is required but that the relations between the parts 
of the figure exposed should be approximately of the same kind. Associa- 
tions by similarity seldom depend on a single detail only. In adults such 
a form of construction is particularly uncommon. This seems to depend, 
in some way, on the regularity just pointed out. In the case of surfaces 
the possibilities of finding associations by similarity are greater. If we 
compare such different associations with one another, we find that those 
belonging to the same figure are comparable only in so far as we keep 
to the relations. Of these the children judge fairly accurately if the 
relations are simple enough. 
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Although the construction in adults is, as we have seen, more 
dependent on the laws of eurhythmia, there is no reason to believe that 
the continuity of development has anywhere been interrupted and the 
construction essentially changed. For eurhythmia is nothing but a 
regulation of relations. Experience seems to have shown that some 
relations are more common than others. They have stronger tendencies 
to reproduction, and, if the relations between the parts of the new 
complex resemble them, an assimilation or transformation takes place. 

{Symmetry e.g.-we sea wherever we may happen to turn our eyes.) But 
the new perception need not of course, necessarily; show a complete 
formal congruity with an earlier one. In the former certain simple 
familiar relations are fixed which are corrected by the image. Thus arises 
the peculiar transformation, assimilation, or synthesis found in the 

. construction. The simple relations, which we might with Meinong! call 
‘principal relations,’ are the cause of the regularity of the construction. 
They are subjected to the laws of eurhythmia. The general law of 

‘construction might be briefly formulated thus; Construction consists in 
finding out, by means of associations of similarity, the relations between 
the parts of a complex. 

In my opinion this law holds good in ordinary as well as in tachis- 
toscopic conditions. 

One circumstance of extreme importance for the She of 
relations and complexes remains to be touched upon. Can we consider 
the relational similarities to be direct and independent causes of re- 
production, or do they act only in so far as they are contained in the 
form ag a totality? This question makes it necessary for us to adopt a 
definite attitude with regard to the problem of the ‘forms of synthesis.’ 

The characteristics of the ‘form of synthesis’ have been described in 
‘the clearest way by Gelb? and by Héfler®. Gelb identifies ‘form of 
synthesis’ with the sum of relations. Why introduce a new quality 
(Gestaltqualttdt) when it can be explained by means of phenomena already 
known? Höfler does not deny the importance of the relations but holds ` 
that the elements of the complex plus the relations do not represent a 
simple addition but a synthesis, the result of which is the form of com- 
bination. If I have rightly interpreted Meinong’s strange terminology‘, 

1 A. Meinong, “Ueber Gegenstände höherer Ordnung u.s.w.” Ztechr. f. Psychol, 1899, x1, 
2 A. Gelb, “Theoretisohes über Gestaltqualitaten,” Ztschr. f. Psychol. 1911, uvu0. 


3 A. Höfler, “Gestalt und Beziehung-Gestalé und Anschauung.” Ztschr. f. Psychol. 
1911, ux. 


4 Meinong calls contemplation “Fundierung idealer Gegenstände.” These “idea 
objects” are the relations. By ‘‘fundierter Gegenstand” he means “form of synthesis.” 
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he seems to be of much the same opinion. As Biihler remarks, the 
views of Gelb and Höfler are not absolutely irreconcilable. Meumann’s ' 
and Albien’s and our experiments show that the perception of a figure, 
or as Meumann expressed it, “the forming of a clear idea of a figure,” © 
requires a special process. We have added that this process consists in 
finding out the relations between the parts of the figure exposed and is 
of a peculiar nature. I am inclined to think that the result of this 
process, ‘the form,’ bears a chatacteristic synthetic stamp. This view is 
corroborated by Btthler’s investigations into t i j 
Moreover, Rubin’s! careful study concerning the difference between the 
perception of a surface when the background is conceived as forming - 
the figure, and when the figure itself is present to our consciousness, 
shows that the sum of relations composing a complex produces so 
peculiar a perception that a special term is wanted for the designation 
of it. For this we will use the simple word ‘form.’ The German term 
Gestaliqualitat seems to me to have been employed too uncritically, the 
perceptions of motion, of contour, of extent, of magnitude, of proportion, * 
etc. having, all without discretion, been called Gestalten. My own views 
as to the perceptions of motion and of contour have already been set 
forth. I have also tried to maintain a distinction between perception 
of magnitude and of extent, in accordance with my general opinion that 
‘form’ consists in perceptions of relations which must be distinguished 
from certain integrative perceptions, as for instance those of extent, 
motion, contour etc. It is possible that some further distinctions will be 
necessary. Our definition of the integrations does not lay claim to other 
than provisional validity. It may be added that the integrative per- 
ceptions are more constant than the perceptions of form. Under certain 
conditions the perceptions of motion and contour are always produced, 
but form may vary with the relations that are fixed in each separate 
case. Four points arranged in a certain way—this example has become 
classical in the literature on the subject—may be perceived as a square, 
@ cross, etc. 

As has often been emphasised by various writers we cannot observe 
all the relations at the same time, form being, as we have seen, founded 
on certain principal relations. By help of these we construct. My view 
with regard to the problem of form, as it has been developed above, 
justifies the following answer to the question asked on p. 32. As the 
perceptions of form must be allowed to possess certain ‘complex charac- 
teristics,’ it is not very likely that those associations of similarity that 


1 E. Rubin, Synsoplevede Figurer I. Copenhagen, 19165. 
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mediate the construction depend on resemblance of isolated relations; 
on the contrary the resemblances seem to bear upon the form as a whole 
where certain principal relations predominate. 


Seifert! has pointed out that the “need of construction’ (Gestalf- 
ungsdrang) can be a real experience (pp. 70-71), especially, if the 
construction is in some way suppressed. In fact, the constructive 
process seems to take place with the automatism of a well-regulated 
.. mechanism ;.in case of any obstruction to its free course, our conscious- 
ness is immediately alarmed. D? Kaila, as observer, remarked: “I almost 
feel how I construct. It is an extraordinarily concentrated intellectual 
process, an ‘ideational coordination’ that takes place. I cannot find any 
trace of volition.” 

We have shown that construction, from being a process in which a 
general law of association was clearly traceable, has become more and 
more stereotyped and has developed into a mechanism. This mechanism 
is governed by the same law, but its application has become so schematic 
that it admits of being limited and fixed by the formulae of eurhythmia. 
We are scarcely mistaken if from a greater regularity, psycho-physically 
we infer a greater mechanisation, psycho-physiologically. There are 
parallel phenomena in the motor regions of mind. There we know of a 
number of mechanisms that have been created in the course of individual 
development. These motor coordinations are conveniently adapted to 
certain stimuli. Both as regards purpose and development the process 
_ of construction seems to furnish analogies with them. Following 
"E. Kaila?, I will term it ‘ideational coordination’ (p. 23) in which is em- 
phasised the functional resemblance to corresponding motor phenomena. 

Similar views seem to be held by Poppelreuter®. In opposition to the 
theory of primary centres of sensation and secondary centres of per- 
ception he assumes the existence of “a great number of specific compli- 
cated mechanisms of perception” (p. 77)*. Throughout the whole of 
Thorndike’s® psychology a corresponding line of treatment is to be found. 


1 F, Seifert, “Zur Psychologie der Abstraktion u. Gestaltauffassung.” Ztschr. f. Psychol. 
1917, Lxxvmt. 7 é 

2 E. Kaila, Ueber ideatorfSche Koordinationen, Helsingfors, 1917. 

3 W. Poppelreuter, Die psychischen Schddingungen durch Kopfschusa im Kriege 1914-16, 
1, Leipzig, 1917. 

4 He has also investigated such disturbances as may occur in this mechanism and . 
arrives at the conclusion that the most usual abnormity consists in “a false reproduction 
of the relations of symmetry” (p. 184). This is in perfect harmony with our views as to ` 
the nature of Form. 

5 Edw. L, Thorndike, Educational Psychology, New York, 1915. 
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Man’s habits and abilities as well as skill, character and temperament 
depend on original or acquired groups of connexion, t.e. mental functions, 
responding to situations or to elements of situations. A ‘situation- 
response’ of this kind is what we seem to have in the process of construc- 
tion; we understand through schematisation. 

As for the construction itself, it can also, by introspection, be 
distinguished from the primary impression. Thus Dr Kaila, on two 
separate occasions, was able to recognise a distinct interval between the 


sensation and the following construction, Very often the observers aze 
conscious of the fact that their drawings differ considerably from the 


primary impression, which they say they have forgotten. But the 
contrary is not uncommon. The impression received may be so rapidly 
formed that the observers are certain that their drawings correspond 
essentially to the given stimuli, although, on comparison, great differences ’ 
have been found. The interval between the sensation and the construction 
seems to have a correspondence in different localisation. This supposition 
is confirmed by some experiments concerning recognition. 
_ For this purpose a set of figures was used which was comprised of 
drawings that showed a certain schematic resemblance to one another, 
although they were made to differ in details. The observers often said 
that they had seen the same figure two or more times in succession. 
Recognition is thus dependent on identification not of two sensations 
but of two schemata, t.e. constructed impressions. In the same way we 
must account for the fact that very characteristic figures are recognised 
even when turned upside down. On the other hand it is not altogether 
impossible that recognition may be based on identification of two Ù 
sensations. On one occasion (I myself being the observer), when the same 
- figure was shown for the second time, recognition took place immediately 
and with such force that parts of the figure which I knew ought to have 
been there did not appear at all and the drawing I made differed 
considerably from the previous one of the same figure. That the figures 
were identical, I felt quite sure, although it was impossible for me to 
give form to that primary impression which had caused this judgment. 
One comment which almost all the observers macs was that the primary 
impression is very soon forgotten. Perhaps also the construction is a 
kind of unconscious ‘situation-response’ by which we try to retain our 
impressions through formulating them. 

In the same way as the motor coordinations leave room for individual 
differences, thus causing different persons to respond somewhat differ- 
ently to the same stimulus, so also the ideational coordinations may vary 
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within certain limits. For they are, as we have seen, suitable adaptations 
—which implies that they can be adapted to a certain extent. 

Somé observers are entirely dependent on the given stimulus. They 
construct little and cautiously and rather leave out unnoted parts than 
resort to construction. They often require more than one exposure and 
are still uncertain about the more complicated figures. On the other 
side there are observers who transform their primary impressions and 
treat the elements they have noted rather freely. Harlier experiences 
are used to a great extent. The result may sometimes be rather surprising. 
To this category belong most children! and some adults. Maybe we have 
here to do with degrees of construction. In the former case there is more 
observation than construction, in the latter vice versé. The two types can, 
it seems, be identified with Messmer’s objective and subjective types. 
Katz?, who has made experiments with figures, has arrived at the same 
conclusion, but he, in place of the terms ‘objective’ and ‘subjective’ 
wishes to introduce ‘peripheral’ and ‘central.’ As a matter of fact, these 
terms show more adequately the dependence of the former type on the 
peripheral stimulus, and of the latter on central processes. The two types 
are exemplified in Fig. 3, 1 representing the central, 3 the peripheral type. 
In the former the observer has constructed the figure symmetrically, in 
the latter he has aimed at a more adequate representation of it. 

It may prove of practical importance to maintain the distinction 
between these types. But as our experiments had not, in the first place, 
this conclusion in view, and as what has been said above is chiefly 
intended to be a corroboration of Messmer’s, Meumann’s and Albien’s, 
and especially Katz’s observations, it would need verification. But it 
may be maintained that we have not really to do with two essentially 
different types but rather with two different kinds of response to a 
stimulus; the same person may respond both subjectively and objectively. 
The former supposition however seems to me more acceptable. The 
instructions given to the observers directed them to make their drawings 
as exact representations of the figures as possible, and thus one might 
expect to find the peripheral response predominant. However, as in each 
observer we have been able to detect a comparatively constant tendency 
either towards the peripheral or the central response, it seems to me 
that there is an actual difference of type. 


1 O. Mesamer, “Zur Psychologie des Lesens u.s.w.” Arch. f. d. ges. Psychol. 1904, u. 


: 42D, Katz, “Ueber individuelle Verschiedenheiten bei der Auffassung von Figuren.” 
Zischr. f. Peychol. 1913, LXV. 
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A CRITICISM OF WRIGHTSON’S HYPOTHESIS 
OF AUDITION. 


By. H..HARTRIDGE. 
_ (From the Cambridge Physiological Laboratory.) .-- 
nan eee 

Tam essential features of Wrightson’s hypothesis which distinguish it 
from other displacement theories of hearing, such as have been advanced 
by Rutherford, Watt, de Toule and others, is the claim that there are 
impulse! points in any train of sound vibrations, the time intervals between 
which approximate closely not only to those occurring in the individual 
tones which together set the air into vibration, but also to their summa- 
tion and difference tones. 

Wrightson claims that it is the recognition of these time relationships 
by the brain which causes the appreciation of the individual tones in a 
musical chord; the perception of overtones, harmonics, summation and 
difference tones being similarly effected. _ 

The existence of these time relationships are postulated by Wrightson 

. on the following evidence: 

If three matltematical curves are prepared as shown in Fig. 3 of 
Wrightson’s book one representing the sine curve of a musical note 4, 
the second the sine curve of another note C, and the third the curve 
obtained by summing 4 and C mathematically, and if now a pair of 
callipers be set to the wave length of the note A and be then tried con- 
secutively on each crest, trough, and crossing point of the compound ~ 
curve, it will be found that the feet of the callipers will fit certain of 
the distances on the compound curve. For example on Fig. 3 (p. 26)! 
such distances are shown marked 4,—-A,, 4,~A,, A3—Ag, ete. In „Soome 
plete cycle in one case three such distances are biaia, and in another 
case four. If now the whole process be repeated with either the wave 
length of C or with that of the summation tone, difference tone or 
harmonics of A and C, then in each case a number of coincidences will be 
found between the feet of the callipers, and certain distances between the 
crests, troughs, and crossing points of the particular compound sound- 
wave curve under examination. These distances on the curves represent 


1 The Analytical Mechanism of the Internal Ear. Macmillan, 1918, 
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time intervals, and it is Wrightson’s suggestion that the brain in recognis- 
ing these intervals causes us to perceive the different constituent tones 
- which make up a musical chord. 

Wrightson now goes on to state (p. 30) that no mathematical exact- 
ness is postulated between the time periods in the compound sound- 
waves and those of its constituents, but that they may be considered 
~ sufficiently accurate for the theory “as the ear, in judging of musical 
intervals does not depend upon absolute accuracy of vibration ratio, a 
fact well known to practical musicians.” This want of exactness is readily 
detected in the diagrams which Wrightson gives, thus taking the first 
(Fig. 3) as an example, it will be found that the distance A,—A, is smaller 
than the wave length of A while A,—A, is larger. 

Boring and Titchener! have pointed out that taking the above analysis 
at its face value the following criticism can be advanced against Wright- 
son’s hypothesis:—(a) the summation and difference tones are both an 
octave too low; (b) in addition to the pure tone the ear should also hear. 
the octave below it, which the ear does not appear to do. The reader will 
conclude from this that even if the fact is ignored that the mathematical 
analysis is not exact, it still further prejudices itself by leading to false 
deductions. The proof must be now given that it is the analysis itself 
which is at fault. ate 

Supposing that the compound curve in Fig. 3 be again turned to and 
that the callipers be set not to the wave length of either 4 or C, but to 
a purely arbitrary distance anywhere between these two values, then if 
this distance be laid off as described above it will probably be found that 
it is several times repeated in one cycle. Thus I took a definite series of 
lengths between 2 and 21 millimeters and counted the number of times 
. that each was approximately in coincidence with distances between 
troughs, crests or crossing points in half a cycle of the compound curve 
shown in Fig. 3. The results I obtained are shown in the table below. 


Arbitrary No. of coincidences Arbitrary No. of coincidences 
length in } oycle length in ¢ cycle 
2mm. 1 12 mm. l 
3 3 13 3 
4 2 14 3 
‘5 1 15 3 
6 3 16 1 
7 I 17 3 
8 4 18 2. 

9 1 19 3 
10 2 -20 1 
ll. 3 21 l 


À 1 Boring and Titchener, Amer. J. of Psychol. 1920, xxx1, 101-113, 
J. of Payoh, xm. ~ 17 
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By averaging the number of coincidences in the above table it is found 
that any of the arbitrary lengths tested were represented.on the average 
2-1 times per $ cycle. ‘ , 
The following table shows the number of coincidences which Wrightson. 
found for the wave lengths of the notes. 


Note No. of.coincidences in 4 oycle 
A It 
CG 3 
2xA 3 
2x0 l4 


The average number of coincidence works out at 2-25. From the coinci- 
dent distances which Wrightson marks in his diagram I should exclude 
(a) 43-4? as too large and (b) the 2nd C?-C? as too large and this 
would bring the average down from 2-25 to 2 which is very nearly the 
value that I found, viz. 2-1, for purely arbitrary distances. Since these 
arbitrary distancesare on the average represented with the same frequency 
-a8 those which are related to the constituent tones in a chord, with their 
summation and difference tones, it is hard to understand how the organ 
of hearing can pick out the pertinent distances and exclude all the others 
which are equally represented. 

I next counted the number of coincidences between some arbitrary 
lengths and the curve compounded of four different musical tones shown 
in Fig. 7, p. 29 of Wrightson’s book, and compared the average value ; 
with that obtained for Wrightson’s constituent tones: 


Arbitrary length No. of coincidences per $ cycle 
15-1 mm. 


Wrighteon’s lengths 

0 3 

E 3 

G 2 

B 15 
Average 24 r 

The above figures show that as before arbitrary lengths are represented 
at least as often as those which Wrightson regards as essential to his 
theory. This, at first sight; astonishing result was partly explained by 
finding that in the compound curve in Fig. 3 the total number of distances 
in one cycle varying between 1:5 mm. and 44 mm. in length was ap- 
proximately 400. Assuming that all distances between 1-5 and 44 mm. 
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‘are’ equally represented each distance would vary from the next by 
approximately -1 mm. If then we assume an inaccuracy of setting of 
say -lmm., then any arbitrary distance between 1-5 mm. and 44 mm. 
will be represented 3 times (one exact fit, one -1 mm. too large and one 
‘1 mm. too small) on the average. 

Thus we see the explanation of Boring and Titchener’s remarks. “It 
is strange,” they say, “that the theory, if we take the diagrams at their 
face value should thus insist on proving itself. Moreover there is some- 
thing disconcerting about a theory that will come right on any assump- 
tion.” This mathematical foundation, which Wrightson had laid for his 
theory, therefore fails since the brain cannot be expected to pick out 
certain time intervals and construe them as musical notes, when ap- 
parently all time intervals between certain limits are equally represented. 

A further test of the basis of Wrightson’s hypothesis was now made 
by combining together three sine curves of the wave lengths 12, 16 and 
24 cms. and plotting graphically the compound curve thus obtained. 
From this graph the rough positions of the maximae, minimae and 
crossing points were ascertained, and using these values as guides their 
exact positions were found by calculation. The distances between the 
different crests, troughs and crossing points in the compound curve 
were now tabulated between the limiting values of 0 and 48 cms. and 
were found to number 169 in all. Of these 111 fell close together into 23 
groups, there being on the average 4-84 lengths in each group, the average 
divergence of any length from the mean length of its group being under 
1 per cent. 

These groups of distances were found to have the following mean 
values in cms.: 3-67, 5-93, 8-89, 11-01, 11-95, 14-23, 21-69, 22-73, 25-26, 
26°35, 27-79, 29-33, 30-36, 31-3, 32-66, 33-58, 36-10, 37-10, 39-10, 40-75, 
42-00, -43-30 and 45-00. Now the wave lengths of the tones originally 
combined for the basis of this calculation were 12, 16 and 24 oms., these 
should have difference tones of 4, 8 and 12 cms. and summation tones 
of 28, 36 and 40 cms. All these lengths according to Wrightson should 
be represented by groups of distances in the compound curve. When 
however the mean group values are compared with these lengths, it will 
be observed, that two of the lengths only are represented, viz. the 12 cms 
tone by a group at 11-95 cms., and the 36 cms. summation tone by a 
group at 36-1 cms. 

There are therefore 6 tones not represented as they should be, and 
of the groups present 21 should not be there and would represent tones 
inharmonic with those that should be present; these unnecessary tones 

17—2 


252 A Criticism of Wrightson’s Hypothesis of Audition - 


would be also in nearly every case inharmonic with one another. If then 
the brain recognises the presence of these groups and interprets them as 
tones, as Wrightson supposes, nothing but discord could result. 

It would appear that this criticism, taken in conjunction with that 
advanced by Boring and Titchner, removes from Wrightson hypothesis 
almost all those features which differentiated it from the telephone theory 
of Rutherford, and it therefore falls under the criticisms advanced against 
the older theory. The supposed mathematical basis of Wrightson’s 
hypothesis proves to be illusory. 


(Manuscript recewed 4 July 1921.) 


SOME EXPERIMENTS ON AESTHETICS. 


By LYNETTE FEASEY. 
(From the Cambridge Psychological Laboratory.) 


I. Aim of the Investigation (p. 253)... 
TI. Series I: 

(a) Methods (p. 254). 

(b) Results: influence of colour and surface; Bullough’s ‘perceptive 
types’; the psycho-galvanic response (pp. 254-258). 

TIT. Sertes II: 
.(a) Methods (p. 258). 

(b) Results: the ‘picture’ and ‘pattern’ types; relation to Bullough’s 
types ; additional types ; influence of colour and form ; the psycho- 
galvanic response; the emotional basis of the aesthetic judgment 
(pp. 268-270). 

IV. Summary of results (pp. 270, 271). 


I. Arm or THE INVESTIGATION! 


THESE experiments were originally undertaken with a view to discovering 
whether the basis of the aesthetic judgment could be rightly said to be 
emotional, by means of a comparison of the aesthetic judgment with 
the emotional reaction evoked by the object on which that judgment 
was passed. The psycho-galvanic reflex was used to measure the emo- 
tional reaction. The results obtained by this comparison were, however, 
entirely ambiguous and it was chiefly the incidental results that proved 
interesting. 

Two series of experiments were carried out: in the first, simple 
rectangles were used; in the second, arrangements of geometrical figures. 
Twenty subjects took part in the first series, and twelve in the second. 
All were adults, the majority being women of undergraduate standing 
at Cambridge. i 


1 The writer wishes to express her indebtedness to Mr F. O. Bartlett who not only 
suggested the problem but also gave constant help and advice throughout, 
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II. Serres É. 


(a) Methods. 


- The materials used throughout this series were five rectangles of the 
following sizes (the size of the base being given first): rectangle 1, 
4" x 3”; rectangle 2, 3” x 3”; rectangle 3, 24” x 3"; rectangle 4, 
144” x 3”; and rectangle 5, 1” x 3”. 

` These five rectangles were used in each of six experiments. In Exps. 
1, 2 and 3 the outlines of the rectangles only were used. In Exps. 4, 5 
and 6 rectangular surfaces were used. In Exps. 1 and 4 the rectangles 
were all white. In Exps. 2 and & the rectangles were coloured but 
were all of the same colour, a pale green. In Exps. 3 and 6 the 
rectangles were of different colours: (i) dark brick red, (ii) very dark 
grey, (iii) unsaturated blue, (iv) orange, (v) pale green. Thus Exps. 
4, 5 and 6 repeated Exps. 1, 2 and 3 respectively, except that rect- 
angular surfaces were used instead of the outlines only. 

Two methods were used in each experiment. In method I, the subject 
was given the five rectangles and she arranged them in order of pre- 
ference; in method II, the rectangles were exhibited one at a time and 
the subject was asked to say whether she liked it or not; the emotional 
reaction to each rectangle being measured by means of the psycho- 
galvanic reflex and compared with the judgment on the given rectangle. 

In order to avoid a mere repetition by the subject of the judgments 
passed, each subject was not asked to carry out all the experiments by 


both methods. A subject who performed Exps. 1, 3 and 5 by method I, : 
performed Exps. 2, 4, and 6 by method II. ry 


(b) Results. 

Subjects naturally differed widely in their preferences, as also in the 
decidedness of their preferences. One or two were unable to state any 
preferences at all, and others experienced considerable difficulty in doing 
so, particularly when the rectangles were uncoloured. Others had no 
hesitation whatever. The general order of preference may be found by 
totalling for each rectangle the numbers which give the position of that 
rectangle for each subject. Then, since 1 means that the rectangle is 
placed first, the rectangle with the lowest total will take the first place 
- in the general order of preference. The order of the rectangles is found 


to be: 1, 4, 2, 5, 3, ¢.e. the rectangle 4” x 3” is liked best, and the rect- 


angle 24” x 3” least. 


4 
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This order is the order for all the six experiments. If, however, we 
consider the first three experiments alone we have the order of pre- 
ference for the rectangular outlines, and can compare this with the 
order for the rectangular surfaces, as found from the last three experi- 
ments. These two orders are: 


for the outlines:—4, 1, 2, 5, 3; 
for the surfaces:—1, 4, 2, 3, 5. 


Thus though there is a difference in the order according as the outline 
_ or the whole surface is given, this difference is not a very marked one: 
rectangles 1 and 4 are in both cases preferred to rectangle 2, and rect- 
` angles 1, 4 and 2 to rectangles 3 and 5. The fact, however, that there 
is a difference, is supported by the subjects’ introspections. When the 
outlines were replaced by the surfaces, one subject, for example, said 
“They give a totally different impression now.” 

We find a very much more strongly marked difference between the 
order of preference when the rectangles are coloured and that when they 
are all white, or all of the same colour. 


Exps. 1 and 4 (all white) give the order:—1, 4, 2, 5, 3. 
Exps. 2 and 5 (all same colour) m 5) 1, 4, 2, 3, B. 
Exps. 3 and 6 (different colours) __,, M 1 and 5 (equal) 3, 4, 2. 


In Exps. 3 and 6 rectangle 2, which was placed third in Exps. 1 and 4, 
takes the lowest place, owing to its dark grey colour, and rectangle 5 
is liked best because its colour is liked. These results seem to indicate 
a much greater interest in colour than in shape in these experiments: 
the combination of colour with the shapes being able completely to 
upset the order of preference assigned to the shapes alone. This greater 
interest in the colours than in the shapes is also shown in the intro- 
spections. Many of the subjects remarked that they were much more 
interested in the colours than in the shapes; and one said “You do not 
think of the shapes when the colours are tbere.” By many of the 
subjects the reasons given for the order assigned to the rectangles in 
Exps. 3 and 6 refer almost, entirely to the colours: and the coloured 
rectangles appear to be treated simply as specimens of certain colours. 
There are, of course, exceptions. Some subjects really do consider both 
colour and form in fixing the order of preference, and make such remarks 
as that “dark colours are better for big things.” One or two allow their 
preferences for the shapes to outweigh their colour-preferences, but these 
are decidedly in the minority. 
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Rectangle 4 has, approximately, the proportions of the Golden 
Section rectangle. It is of interest, therefore, to notice that it takes a 
high place, though not the highest, in the order of preference, except 
in Exps. 3 and 6 where the shape was not liked sufficiently well to out- 
weigh the dislike of its orange colour. If this rectangle had been placed 
‘the other way on,’ so that the breadth was greater than the length, 
it is quite possible that it would have taken a still higher place. Indeed, 
several of the subjects remarked that they would have liked it better 
so placed. Lf this is so, the popularity of the Golden Section rectangle 
cannot be due to the mere physical proportions of the lines. 

The remarks made by the subjects during the experiments, and the 
reasons given by them for théir preferences, show that the four ‘per- 
ceptive types, which Mr Bullough found in his experiments on the 
aesthetic appreciation of colours and colour combinations, and Dr Myers 
in his experiments on listening to tones*, appear also in the aesthetic 
appreciation of simple shapes such as rectangles. Examples of the four 
types are as follows (a subject may be said to belong to a certain type 
when she gives a preponderance of judgments of that type): 

(i) Objective. It seems possible to make three subdivisions of this 
class— 

-(a) The subject may merely criticize the proportions, the rectangle 
being described as neat, compressed, straight, too long and narrow, 
regular and so on. 

(b) The rectangles were frequently judged according to their use- 
fulness for certain purposes, for example, for picture frames. Then we 
have such judgments as that the rectangle is “quite useless” or “the best 
shape for a photograph.” 

(c) Mr Bullough points out? that appreciations of the objective type 
“appear to be special cases, of a large class of appreciations based upon 
what might be called ‘conformity to type.” The object is judged by 
some preconceived “type or standard which the subject has set up for 
this class of thing.” Certain judgments occur which seem to be explicitly 
based on this principle: such judgments, for example, as “it looks more 
like a rectangle,” “it is definitely a rectangle,” “it is a convenient 
orthodox shape.” 

(ii) Subjective. Here the subject’s atean is directed towards her 
self and her own feelings rather than towards the object, the rectangle. 

1 This Journal, 1908, m1, 406-463. 


3 This Journal, 1914, vu, 68-111. . 
3 Loc cit. 461. 


sa 
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* (a) Sensual: e.g. “it is ‘trying’ to look at,” “it gives you a cramped 
feeling.” 

(b) Affective: eg. the rectangle is characterized as monotonous, 
undisturbing, too familiar, or as appealing to the imagination. 

(iti) Associative. The associations which determine the judgments 
may be either ` - 

(a) Impersonal, as “it is like doors in a doll’s house,” “like a 
windows, it suggests the Middle Ages,” “too like a Tate sugar box,” 

(b) Personal, as “it is too geometrical, the kind of thing we cee 
had to work out problems with at school.” One subject disliked the 
square because “I never could draw squares.” Another liked a rectangle 
because it suggested the frame of a particular picture which was valued. 

(iv) Character. Judgments of this type are rare but a few do occur. 
This type appears in such judgments as “it looks generous,” “it is a 
generous sort of creature,” “it suggests liberalness,” “horrid mean little 
thing.” One subject gave as her reason for disliking squares that 
“squares have no individuality of their own,” and added “it is much 
easier to be regular than to show individuality.” The same, tendency 
to treat the rectangles as if they were persons appears in such remarks 

as “it looks as if it were trying to be a square,” “it looks as if it were 
seas to be a square.” 

Most subjects: give judgments of more than one type; but, roughly 
speaking, subjects tend to give judgments of the same type for both 
colour and shape in these experiments. For example one subject who 


- gave some character judgments on the shapes such as “generous” and 


“mean,” described the colours as “opulent,” “fierce,” “wild,” “down- 
right.” Another who described the shapes as neat, compressed, etc., 
characterized the colours as dark, dull, brilliant, and so on. 

‘ .The comparison of the emotional reaction with the aesthetic judg- 
ment, gave, a8 was said above, quite ambiguous results. In only four 
of the twenty subjects was there any suggestion of a correspondence 
between the amount of the galvanometric deflexion and the degree of 
aesthetic appreciation. These four subjects did indeed show a rough 
correspondence. The chief difficulty of the method, assuming that the 
psycho-galvanic reflex really expresses the amount of the emotional f 
reaction, is the practical impossibility of knowing how much, if any, of 
the emotion registered is the effect of the given stimulus, and how much 
‘should be assigned to simultaneous stimuli. Al that we can say, then, is 
that- while in certain subjects there is some evidence of a correlation 
between the aesthetic judgment and the emotional reaction, in the 
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majority of cases there is no evidence whatever of any such correlation 
and no conclusion whatever can be drawn as to a possible emotional 
basis of the aesthetic judgment. . 


Til. Serres IT. 
(a) Methods. 


In the second sèries of experiments a number of geometrical figures, 
a circle, a square, lines, triangles, etc., were used. The figures were cut 
out in tin and two sets of them were used, one set of fourteen figures being 
uncoloured while the other set of fourteen were coloured by means of 
differently coloured papers stuck on to the tin. 

Again two methods were employed. Method I was constructive: 
each subject was given first one set, then the other set of figures, and 
asked to arrange them on a piece of grey cardboard 18” x 12", in the 


way which she thought looked best. Thus 24 different arrangements ` 


were made, two by each subject. In method II the galvanometer was. 
again used. The arrangements made by all were shown to each subject 
and the judgment passed on each of the 24 cards was compared with 
the emotional reaction to the same card. The subject was also asked 
which of each set of cards, coloured and uncoloured, she liked beast. 
Nothing was said by the experimenter as to the presence of the subject’s 
own two arrangements among the cards, but if the subject herself made 
no remark, she was asked at the end of the experiment whether she had 
recognized her own card. 


(b) Results. 


The most interesting result was the demonstration of two quite dis- 
tinct attitudes on the part of the subjects towards the cards. Some 
subjects made purely formal geometrical arrangements of the figures, 
aiming solely at symmetry and balance; while othera arranged the 
figures so as to make a picture of an object or scene, such as a church, 
a flower, a village scene. The former will be called subjects of the 
‘pattern-type,’ and the latter, subjects of the ‘picture-type.’ The clearest 
example of the pattern-type is Subject V, and of the picture-type 
Subject VI; cards made by these two subjects are reproduced as a and b 
on the opposite page. 

A merely casual inspection of the cards suffices to show the presence 
of these two types. Almost all observers, for example, recognize at once 
the different types to which Subjects V and VI belong. But it is not 
safe to trust entirely to the cards to show to which type a particular 
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subject belongs, as whether any card appears as a ‘pattern’ or a ‘picture’ 
depends partly on the observer’s own type. The subjects’ introspections 
provide a more reliable guide. One or two quotations may be given. 
The following remarks were made, during the construction, by one 
subject clearly of the pattern-type—“Symmetry, I suppose, is the idea. 
I will have something rather large in the centre to place the other things 
round. By way of contrast I will have these two triangles here. I wish 
the big triangle had been made more symmetrical. I will put a big line 
here to take away the feeling of its being unsymmetrical. I am trying 
to get a central axis down the middle.” Some subjects of this type did, 
indeed, aim at some particular design, for example a diamond shape, 
but this was much less common. 

In striking contrast is the following quotation from one of the picture- 
type subjects: “I am trying to construct a pattern in my mind; I am 
thinking of it in terms of architecture. These are.two domes: it is a 
piece of Moorish architecture and the lines are the slender columns. I 
am not thinking of it abstractly as a figure but definitely as some frag- 
ment of a building, a gateway or something like that. Yes! it’s going 
to be an absolutely bizarre Oriental gateway. Now it’s part of an 
Indian temple: the figures are mystical signs that had to be worked in 
in an arbitrary way and this is how-they were worked in. It’s a cabalistic 
door.” 

Some subjects, of course, did not work out the idea in so much detail; 
e.g., one merely said, “I tried to make the whole look like a flower.” 
As one would expect, the subject’s interests, permanent or temporary, 
often played a large part in determining the object constructed. The 
subject from whom the above quotation is taken, for example, showed . 
all through the experiments an interest in the Hast and finally told the 
experimenter that she was going to India the following year. Another 
subject, who made a picture of a flower, was interested in botany and 
so, as she said, “the coloured figures suggested flowers at once.” 

Of the twelve subjects who took part in this series of experiments, 
three were definitely of the picture-type, four were equally definitely of 
the pattern-type, while the other five belonged less definitely to one or 
other type or were of different types in the construction of the two cards. 
The two types differed somewhat in their methods of construction. 
Pattern-type subjects had certain definite principles which guided them 
-in the construction: they were therefore surer of what they wanted to 
do. Subjects of the picture-type, on the other hand, did not follow such 
principles and therefore seemed more uncertain how to begin. Usually 
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they made one or two random arrangements of a few of the figures until 
by chance one such arrangement suggested an idea, after which the 
construction went on much more confidently. Subject VI said, “I started 
with no idea: then the top gave the idea of a steeple and then. I tried 
to make it more realistic.” When given the coloured figures, she said, 
“T can’t get any inspiration at all for this one.” The change from un- 
certainty and hesitation to confidence and enjoyment when at last the 
‘inspiration’ came was.most marked. 7 

The,two types are found not only in the construction experiments, 
but also in the observation of the arrangements made by óthers. Whether 
any given card appears to the observer as a pattern or a picture depends 
on both objective and subjective factors: it is determined partly by the 
actual positions of the figures, and partly by the observer’s own type. 
- Ten of the twelve subjects, including some who were most definitely of 

the pattern-type, took Subject VI’s uncoloured card to represent a 
‘church. On the other band, the fact that one of the subjects did not 
even see this card as a picture of a church shows the difficulty which 
a pattern-type subject may find in realising the picture-type attitude. 
This subject merely said, “The person who made this seems to have 
had some sort of idea in her head, a factory or something like that.” 
Again, one card which was variously interpreted by subjects of the 
picture-type as “a silhouette over a garden wall with a tower, some trees 
and the moon,” and as “a village scene, with a sign post and a church,” 
was intended by the subject who made it to be a formal design. One 
picture-type subject, on being told that this card had not been intended 
to represent anything at all, exclaimed, “But the black is so obviously 
a church!” 

Two examples may perhaps ‘be given (c and d on page 259) to 
illustrate the different judgments passed on the same card by subjects 
of the two types: 

(i) Card X (e) Coloured. Pattern-type. “Yes, that’s rather nice. The 
colours are nicely balanced and the proportions are good. It is nicely 

` placed on the paper.” 

Picture-type. “I was rather disturbed by that. It is a flower in a 
pot with a cheeky young flower at the right showing how much taller 
it is. There are no leaves. The black is a measuring rod.” 

(i) Card XII (d) Coloured. Pattern-type. “It is poor. The lump of 
red knocks you down absolutely and there is nothing wanover to balance 
at the other end.” 

Picture-type. “I was awfully tickled by that and made a long story 
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about it. The short lines are children. It is Noah and his children.: ‘The 
red is a huge butterfly out of the Ark. It is most interesting.” 

Subjects belonging very decidedly to one type often tend to like only 
those cards which seem to them to conform to their type, and sometimes 
even to regard that type as the only reasonable one. One picture-type 
subject condemned all the cards which she could not interpret as 
pictures as “lacking in imagination.” Similarly Subject V, who is 
markedly of the pattern-type said of Subject VI’s uncoloured card, 
which she saw as a church, “That is ingenious but awfully stupid really.” 
Of the same subject’s coloured card she said, “I don’t like it as much 
as the very regular ones, the proper sort of thing.” But this is not in- 
variably the case. A subject may see most of the cards as patterns and 
yet like best the few which she does see as pictures, while another may 
see most of the cards as pictures and yet she may regard these merely 
as amusing and like the patterns best. Most of the subjects, however, 
decided at once that the cards fell into two classes and were prepared to 
judge each class on its own merits. One subject when asked which class 
she liked best said, “It is difficult to say; they are so very different.” 

Generally speaking, a subject who was of one type in construction was 
of the same type in observation. There were, however, some striking 
exceptions. Subject V1, for example, was of the pattern-type in observa- 
tion. 

In the first series of experiments it was found that the four per- 
ceptive types demonstrated by Mr Bullough in the aesthetic apprecia- 
tion of simple colours and colour-combination and by Dr Myers in the 
_ appreciation of tones appear also when simple shapes such as rectangles 
are used. With the more complex material used in the second series it is 
not possible to place all the judgments under one or other of these four 
heads. It seems necessary to recognize seven classes of judgments. 

(i) Objective judgments. These are judgments based on such principles 
as balance, order, regularity, symmetry etc., e.g. “nice and symmetrical,” 
“badly balanced,” “too spread out,” “uneven,” “too scattered.” In this 
class are found also judgments depending on the presence or absence of 
unity; e.g. “there is no correlation between the parts,” “all the parts 
fit in together,” “nothing has anything to do with anything else,” “it 
is all connected up.” : 

In the objective type, again; are found judgments referring to the 
usefulness of a design for certain purposes, e.g. “that would be a nice 
design for a jumper,” “that would make a jolly border for a - 
nursery.” i 
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(ii) Subjective judgments. 

(a) Sensual, e.g. “that makes me feel cool,” “it gives you an airy 
feeling because of the spaces,” “it makes me feel queer.” , 

(b) Affective, e.g. “dull,” “uninteresting,” “it disturbs me,” “ worry- 
ing,” “disappointing,” “disturbing,” “exciting,” “amusing.” 

(ii) Associative judgments. As with all kinds of material, associa- 
tions play some part in determining the aesthetic judgments passed on 
the cards. Examples are “that’s like a goal post, it reminds me of 
games,” “that is a rough sketch of a village scene, it called up a village 
- scene at home,” “the top part reminds me of a lantern I once saw at a 
dance.” 

It might perhaps be suggested that whenever a subject is of the 
picture-type the judgments must be held to be determined chiefly by 
associations, as they are determined by the objects suggested by the 
shapes. But it seems scarcely possible to regard the fact that subject VI1’s 
. uncoloured card suggested a church to most of the subjects as a case 
of association any more than one attributes the fact that a drawing of 
a church is recognized as such to association. It is often difficult to 
decide whether a judgment such as “That’s awfully jolly. It’s just like 
a pigeon cote,” is to be called an associative pattern-type judgment or 
a true picture-type judgment. Everything depends on whether the card 
is taken to be really a picture of a pigeon cote, church, or flower, or 
whether it is really regarded as a formal arrangement of figures which 
suggests other objects. Examples such as “That’s a rough sketch of a 
village scene: it called up a village scene at home,” show that picture- 
type judgments are not necessarily associative, but may themselves call 
up associations, just as a drawing of a church may suggest a church one 
knows. Judgments such as “it reminded me of a weather-cock,” appear 
to represent a transitional stage between the pattern and the picture- 
types. Í 

(iv) Character judgments. Judgments such as “quaint,” “it is daft, 
it looks flippant,” “ambitious,” “strange,” “queer,” “prosaic,” “or- 
~ dinary,” “stupid,” “it hasn’t much character,” “it has absolutely no 
character, it is typically stupid,” “it is striving after peculiarity,” are 
judgments of the kind we pass on people and therefore represent Mr 
Bullough’s ‘character type.’ In this class also we must put judgments 
‘attributing personality not to the card but to the objects supposed to 
be represented, e.g. “it is a flower in a pot with a cheeky young flower 
at the right showing how much taller it is.” 

. (v) Judgments referring to.the artist. Judgments of the character- 
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type are closely related to judgments on the person who made the sard. 
It is not always easy to decide whether the judgment “it is stupid” or 
“ambitious” really means—“ the card is stupid or ambitious,” or whether 
it means—‘it was stupid or ambitious to make a design like that.” Un- 
doubtedly they are in many cases true character judgments. There are, 
` however, many judgments which explicitly refer to the artist, e.g. “they 
have tried to make it regular but the pieces wouldn’t admit of it,” “that 
is a neat way out of the difficulty,” “it is careless; the pieces are merely 
thrown on as if it were done in a burry.” There are frequent commen- 
dations of the designs as “cleverly done,” “very ingenious,” “very 
original,” and many references to success or failure of the artist’s aim, 
e.g. “it is a failure,” “it is muddled-looking, it hasn’t achieved what it 
set out to do,” “it has achieved something, made something quite ob- 
vious what it is,” etc.. Judgments of this class pass over into character 
judgments when the adjectives are transferred from the artist to the card. 

‘Fhe occurrence of so many of these judgments referring to the artist 
probably finds an explanation in the conditions of the experiments. 
Each subject had first to construct two designs herself and was usually 
very anxious to see those made by the other subjects. Hence when 
these were shown to her, her attention was liable to be drawn from the 
card to the person who made it, particularly where the subject was much 
impressed by the card. Such judgments appear, then, to represent a 

` social factor in aesthetic judgment. 

(vi) Judgments referring to the suggestiveness of the design. There are 
a number of judgments which may be classed together, which seem to 
have affinities with more than one of Mr Bullough’s ‘types,’ e.g. “very 
imaginative,” “very suggestive,” “it stimulates the imagination,” “it 
makes one think of something else directly,” “it suggests all sorts of 
quaint things,” with the corresponding negative judgments, e.g. “ dis- 
tinctly lacking in imagination.” These are obviously related to the 
association type: a design is commended because it suggests “a lot of 
quaint things,” etc. Differently expressed they approach either the 
subjective- or the character type judgments; the judgment “it stimu- 
lates the imagination” resembles the subjective judgment as the subject 
is chiefly concerned with the effect of the card on herself, while the judg- 
ment “imaginative” may quite well be a true character judgment. 

(vii) Judgments referring to the presence or absence of meaning. Lastly, 
there are a number of judgments referring to the presence or absence 
(usually the absence) of meaning in*the design: e.g. “that doesn’t mean 
anything,” “it doesn’t convey anything,” “the bottom part looks so- 
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curious stuck down there, it has no meaning at all,” “I don’t like that; 
it’s meaningless. The others either represent something or are definite 
designs that could be used for something,” “I cannot see any reason in 
it at all.” These judgments are not confined to subjects of the picture- 
type: they are not condemning a design merely because it does not 
represent some concrete object. One subject said, “I don’t like them 
where they don’t convey anything.” When asked whether this meant 
she only liked the pictures she replied, “Oh no! They may convey 
something even where they are not pictures. I don’t like them when 
they are untidy.” This reference to ‘untidiness’ suggests that the 
absence of meaning may underlie judgments of dislike based on the 
absence of unity, order, balance, etc. The presence of meaning appears 
to be implied in the appreciation of designs which stimulate the imagina- 
tion or suggest ideas. Although, somewhat to one’s surprise picture-type 
subjects very rarely make any reference to meaning, positive judgments 
of this type seem to be implied very frequently: designs which appear 
to be pictures are usually liked best because they are more readily 
appreciated as having meaning. Many subjects indeed appeared to 
think that the fact that the card represented some object was a quite 
sufficient reason for liking it. Thus these judgments referring to meaning 
probably do not represent a distinct class of judgment but merely make 
explicit an essential condition of any object’s being liked. Anything 
that thwarts the ‘effort after meaning’ is disliked. 

Summarising, we may say that the same four types found in the 
aesthétic appreciation of colours and tones and simple forms occur also in 
the appreciation of more complex designs, but that all the aesthetic 
judgments cannot be put under one or other of these four heads. We must 
recognise three other classes of aesthetic judgments: those referring to 
the artist, which represent the social factor in aesthetic appreciation 
and are related to the character type; those referring to the suggestive- 
_ ness of the design, which have affinities with the associative, subjective 

- and character judgments; and those referring to the presence or absence 
of meaning which appear merely to make explicit what is pieda in all 
the judgments}. 

1 In his paper already. referred to, Dr Myers makes some important elaborations of 
the four perceptive types suggested by Mr Bullough and it is of some interest to consider 
how far the present results are in agreement with those of Dr Myers. Dr Myers recognises 
three subdivisions of the tntrasubjective type (Mr Bullough’s physiological or subjective 
type) wiz. 


(i) judgments referring to changes in the cognitive aspect of the subject’s conacious- 
Ness, 
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` This classification of the aésthetic judgments cuts across the division 
of the judgments into pattern-type and picture-type: that is, one cannot 
say that a subject who belongs to the objective type (t.e. gives a pre- 
ponderance of objective judgrhents) will be necessarily either a pattern- 
type or picture-type subject. The table given below shows roughly the 
relations between the two classifications. As it is not always easy to 
say definitely to which type a subject belongs, the judgments, not the 
subjects, have been classified; and the table shows what percentage of 
pattern- and picture-type judgments fall under each of the seven heads 
given above. A judgment is called a ‘picture-type judgment’ when it 
is passed on a design which is regarded as a picture. A judgment con- 
demning a design merely because it is a pattern and not a picture is, 
however, called a negative picture-type judgment. 
The most noticeable feature revealed by the table is the fact that 
while 63 % of the pattern-type judgments are objective, only 11% of 


(a) leading him to desoribe the tones as strident, velvety, eto. ; 
(b) exciting definite tactual, motor or organic sensations. 

(ii) judgments referring to changes in the emotional state, mood or feeling attitude of 

the subject. 

Corresponding to these two subdivisions of the intragubjective type are the judgments 
classed above as respectively ‘sensual’ and ‘affective.’ 

(iii) judgments referring to changes of a conative nature in the subject’s consciousness 

as seen in 
(a) impulses, e.g. to turn the head; 
(b) the endeavour to determine the meaning or use of a sound. 

Very few of judgments of this type were found in the present experiments. One shies 
however, said that a certain rectangle made her “want to scream” (of. (iii) a); and judg- 
ments of type (iii) b seem to be implied in such statements as “I can’t make that out at 
all,” “I can’t think what the red thing can be.” 

Dr Myers also ecognises under the objective type 

(i) the appreciation of the object as having meaning or use; 

(ii) the consideration of the sound in relation to the subject’s standard of purity, pitch, 

eto, which a satisfactory sound should attain. 

This latter type of judgment is definitely included in the objective type in Series I 
and though not occurring in a definite form in Series II seems to be implied frequently 
in Judgments whioh are based solely on such principles as regularity, 4.e. the subject seems 
to think that a design is satisfactory if it attains a certain standard of regularity. 

Judgments based on the appreciation of the object as useful for certain purposes have 
in the present experiments (as alao by Mr Bullough) been included in the objeotive type. 
Series IT, however, suggests that judgments based on the appreciation of the object as 
having meaning (using ‘meaning’ in its widest sense, and not as equivalent to usefulness) 
are not confined to the objective class and they have therefore been taken to constitute 
a separate type (type 7). I understand that Dr Myers now regards judgments depending 
on the appreciation of the object as having meaning or use, not as a subdivision of the 
objective type, but as a distinet type to whioh he gives the name of the ‘pragmatic’ 
aspect. . 
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the picture-type judgments are objective. The class claiming the largest 
proportion of the picture-type judgments is the subjective. Judgments 
referring to the ‘suggestiveness’ (type 6) we have seen to be closely 


TaBe I. 
Type ` Pattern Pictare 

pate % % 
1. Objective 63-1 11-1 
2. Subjeotive 171 37-1 
3. Associative Ll 3-7 
4. Oharacter 10-2 17-3 
§. Referring to Artist 5:3 14:8 
6. Referring to Suggestiveness — 13-6 
1 Referring to Meaning 32 2-4 


100 100 


akin to the subjective- and character type judgments, whereas character 
type judgments are nearly related to the subjective judgments; indeed 
Mr Bullough regards them as a further development of subjective judg- 
ments. If, then, we may be allowed to group together types 2, 4 and 6, 

the respective proportions of subjective and objective judgments would 
be as follows :— 


TaBLe II. 
Type Pattern Picture 
% % 
Objective 63:1 11-1 
Subjective 27:3 68-0 


If under the term ‘subjective’ we had included judgments referring 
to the artist (which usually are closely related to the character judg- 
ments), we should have had a still more striking result. These results 
seem to justify the statement that the pattern-type is pre-eminently an 
objective type, while the picture-type is pre-eminently of the subjective 
` (or character) type. There are, of course, exceptions: e.g. Subject V, 
quite definitely a pattern-type subject, gave several character judg- 
ments, describing the patterns as “stupid,” “lacking in individuality,” 
etc. Further, because picture-type subjects tend to give judgments of the 
subjective or character type, we cannot assume that their judgments 
are necessarily of higher aesthetic value; the pure subjective judgment 
appears to be of lower aesthetic value than the objective, while the 
‘character judgments are of higher aesthetic value. The pattern- and 
picture-types are perceptive not aesthetic types, and it is not easy to 
decide which of the two attitudes is the more nearly related to’ the true 
aesthetic attitude. . 

18—2 
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In the first series of experiments it was found that the subjects had 
a much greater interest in the colour, than in the form of the rectangles; 
colour-preferences quite outweigh the preferences for shapes. It is inter- 
esting, therefore, to find that with the more complex material used in 
Series II the relative importance of colour and form is reversed. This 
is shown both in the construction of the cards, and in the observation 
of those made by others. In the construction, where a satisfactory 
arrangement of both colour and form is found impossible, it is the colour 
scheme that is sacrificed. This is even more markedly so with picture-. 
type subjects than with pattern-type subjects, as is shown by the intro- 
spections. Picture-type subjects make very little reference at all to the 
colours. In the observation of the designs made by others the same 
feature occurs. An inspection of the remarks passed by all the twelve 
subjects on the twelve coloured cards reveals only 33 references to colour, 
many of these being quite incidental remarks, and practically all of them 
also accompanied by remarks on the shapes. Of these 33 references to 
colour, only six are picture-type judgments. A card may be taken to 
represent “a village scene,” “a pagoda,” “a silhouette over a garden 
wall” with no reference to the colour scheme and apparently with little 
or no thought of the improbability of the colours. For picture-type 
subjects form is even more coercive than for pattern-type subjects. 

In Series I the shapes were so simple that they were apt not to be 
considered at all, the coloured rectangles being regarded merely as 
specimens of certain colours. With increasing complexity of the material, 
form appears to become increasingly important and we may conjecture ` 
that with still greater complexity, for example in the case of pictures, 
form would assume still greater importance relatively to colour. 

Subjects of the two types show, as we should expect, a somewhat 
different attitude to colour. Pattern-type subjects aim at balance and 
hatmony of colours and usually effect a compromise between symmetry 
of form -and harmony of colour. They make such remarks as “The 
black is the background as it clashes least. I tried to help out each with 
the others by putting black between.” Subjects of the picture-type, 
where they considered the colour scheme at all, aimed not so much at 
harmony of colours as at a realistic representation of the object. When 
given the set of coloured figures—in which the circle was green—one of 
them said, “I shan’t be able to make anything out of this, I’m afraid; 
they've made the sun green.” Subject X, for example, in her coloured 
design, is not so much concerned with the question as to whether black 
and green go well together as with the fact that the green would do for 
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a plant and the black for its pot. The coerciveness of the form for subjects 
of this type appears in the fact that even if the colours had been inter- 
changed, +.e. if the line had been black and the rectangle green, the line 
would still have had to represent the plant, and the rectangle the pot. 

The use of the two methods in this series of experiments, the method 
cÉ construction and the method of judgment, made it possible to attempt 
to discover what influence, if any, the fact of construction has on aesthetic 
appreciation . Since it appears to be a matter of everyday observation 
that one tends to be partial to what one has made oneself, we might 
expect a subject to tend to pass a more favourable judgment on those 
designs which she has made herself than on the others. It is somewhat 
surprising to find that only one of the twelve subjects liked her own cards 
- best, though others remarked that they had “a certain affection” for 
their own, or that “if it had been anyone else’s” they should have 
“detested” it. These remarks show a tendency on the part of some 
subjects to feel a partiality for their own designs merely because they 
are their own: but this tendency is not sufficiently strong to make 
them like their own best. On the other hand a subject may not like her 
own at all; we find such remarks as, “That’s mine, I don’t think much 
of it at all,” “that’s my hideous thing,” “mine doesn’t compare at all 
well with the others.” All the subjects recognized their own cards, some 
giving big emotional reactions (as measured by the galvanometer) to 
them; but there is no clear evidence that the fact of having constructed 
a particular design necessarily determines a favourable aesthetic judg- 
ment on that design, although in some cases it certainly does so, to 
some extent at least. 

In the first series of experiments, as stated above, no evidence was 
found of a correlation between the aesthetic judgment and the emotional 
reaction, as measured by the psycho-galvanic reflex, except in four of 
the twenty subjects. In Series II there was a similar absence of corre- 
lation. This absence of correlation is sufficiently well indicated by the fact 
that in the large majority of cases the deflexion shown by the galvano- 
. meter for the card which the subject liked best was less than the mean 
deflexion for the set: in no case was it markedly above, and in many 
cases it was very markedly below the mean deflexion. 

This absence of correlation between the deflexions Daane the 
emotional reactions) and the aesthetic judgments cannot, however, be 
taken to disprove the emotional basis of the aesthetic judgment.: In the 
first place, the difficulties of the method were such as to render it im- 
possible to conclude that there really is no correlation between the 
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aesthetic judgment on a stimulus and the emotional reaction to that 
stimulus. In the majority of the subjects it is quite impossible for the 
experimenter to tell how much, if any, of the reaction is a reaction to 
the particular stimulus exhibited, and how much is due to simultaneous 
stimuli, material or mental. Many of the subjects were quite obviously 
reacting to other stimuli, large deflexions taking place between the 
exposures of the cards, and not only were these apt to mask the reactions 
to the given stimuli, but they emphasize the fact that the deflexion 
which appears to be the reaction to the given stimulus may really- 
be partly, at least, due to simultaneous stimuli quite without the range 
of the experimenter’s observation. These practical difficulties appéar 
to force one to the conclusion that the psycho-galvanic reflex, useful as 
it may be for diagnostic purposes, is not at present a suitable method 
for exact investigation. 

Secondly, even supposing that it were safe to assume that the de- 
flexion shown by the galvanometer accurately recorded the emotional 
reaction to the given stimulus, we could not conclude, from the absence 
of correlation, that the aesthetic judgment was not based on emotion. 
The judgment might be determined not by the amount of the emotion 
aroused by the object, but by the quality of the emotion: it might, for - 
instance, be based on one particular emotion,—the so-called ‘aesthetic 
emotion ’*may actually exist. 

Yet another alternative appears to be open. It may be that the 
aesthetic Judgment sometimes has, and sometimes has not an emotional 
basis. For example, Subject X, one of the most reliable of the subjects, that 
is, one about whom the experimenter could be reasonably sure that the 
deflexion showed the reaction to the given stimulus, gave big emotional 
reactions to certain cards which suggested Eastern objects, and these 
same cards evoked very favourable judgments; z.e. the emotional signifi- 
cance of the card for the subject seems to have determined a favourable 
aesthetic judgment. On the other hand, she gave no reaction at all to 
two cards which she liked very much indeed but which did not suggest ° 
Eastern objects and so had not the emotional significance of the others. 
The results obtained in the first series of experiments would not be 
opposed to the view that in the case of some individuals the aesthetic 
judgment is based on emotion while in others it is not; and the results 
obtained from Subject X in Series II at least suggest that the aesthetic 
judgment may sometimes be determined by the-emotional significance 
of the object and sometimes not. It is at least a possible alternative left 
open by the results of these experiments that there may be both an 
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intellectual and an emotional aesthetic judgment. Such a view would 
be opposed to the view that there is a peculiar ‘aesthetic emotion’: it 
would hold that there is no one condition which an object must fulfil 
if it is to be judged ‘beautiful’; a position of some interest for philo- 
sophical aesthetics. Certainly all experimental aesthetics bears witness 
to the markedly different ways in which an object may appeal to different 
individuals and yet be liked or judged beautiful by each: for example 
the difference between the objective and subjective or character types, 
and between the pattern- and picture-types; for it is difficult to assert 
confidently that any one type is the only one to reach the true aesthetic 
attitude. If it could be shown that sometimes the aesthetic judgment 
has, while sometimes it has not an emotional basis, it would be inter- 
esting to know which type, objective or subjective or character, pattern 
or picture, gives emotional aesthetic judgments and which intellectual. 
But on this question, of course, the present experiments throw no light 
at all. - 


IV. Summary or RESULTS. 


1. The order of preference for coloured rectangles differs markedly 
from that for uncoloured rectangles, a fact which points to a greater 
interest in colour than in form where the material is simple. There is 
a similar difference where rectangular surfaces are substituted for out- 
lines but not nearly so marked. 

2. The Golden Section rectangle holds a high place where the rect- 
angles are uncoloured, but its popularity is not sufficiently great to out- 
weigh the dislike of its colour when the rectangles are coloured. 

3. The four ‘perceptive types’ which Mr Bullough demonstrated in 
the aesthetic appreciation of simple colours and colour-combinations 
and Dr Myers in the aesthetic appreciation of tones, appear also in the 
aesthetic appreciation of simple forms. 

4. The chief result of the experiments with arrangements of geo- 
metrical forms is the demonstration of two distinct attitudes, that re- 
garding the designs merely as formal arrangements of figures, and that 
regarding them as representations of objects or scenes. Subjects adopting 
these attitudes have been said to belong to the ‘pattern-type’ and the 
‘picture-type,’ respectively. These two types appear both in the con- 
struction of the designs and in the observation of the designs made by 
others. The pattern-type appears to be more objective and formal, the 
picture-type more subjective and imaginative. 

5. In the observation of the designs, whether a particular design 
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appears as a pattern or a picture is determined both by objective and 
subjective factors. 

6. Mr Bullough’s four ‘perceptive types’ occur also with the more 
complex material, but all judgments cannot be brought under one or 
other of the four types. Three other classes are found, viz. judgments 
referring to the artist, those referring to the ‘imaginativeness’ of the 
design, and those referring to the presence or absence of meaning. , 

7. Rougbly it may be said that the majority of pattern-type judg- 
ments are of Mr Bullough’s ‘objective’ type, while the majority of 
picture-type judgments are of his ‘subjective’ or ‘character’ type. 

8. With the increasing complexity of the material, form assumes an- 
increasing importance relatively to colour. This is more pronounced in 
subjects of the picture-type than in subjects of the pattern-type. The 
two types differ somewhat in their attitude to colour, the one aiming 
chiefly at a realistic arrangement of the colours, the other at harmony 
of colour. 

9. The fact of baving constructed a particular design does not 
necessarily determine a favourable aesthetic judgment on that design. 

10. No evidence was obtained to support the view that the aesthetic 
judgment is based on emotion: there was no general correspondence - 
between the aesthetic judgment and the emotional reaction as measured 
by the psycho-galvanic reflex. In view of the practical difficulties of 
the method, particularly. that of knowing how much of the reaction is 
due to the given stimulus and how much to simultaneous stimuli, the 
resulta must be considered ambiguous. Moreover it is not impossible 
that the aesthetic judgment may depend not only on the amount but 
also on the quality of the emotion, and that there may be intellectual 
as well as emotional, aesthetic judgments. The practical difficulties of 
the interpretation of the deflexions suggest that the psycho-galvanic 
reflex, useful as it may be for, diagnosis, is in its present form, at least, 
not suitable for exact psychological investigation. 


- (Manuscript received 30 August 1921 .) 


LEFT-HANDEDNESS AND THE REVERSAL 
OF LETTERS. 


By L. G. FILDES anb C. S. MYERS. 


I. Experiments (pp. 273-276). 
L. General results (pp. 276, 277). 
ILI. Conclusions (pp. 277, 278). 


I. 

Tue brief series of experiments here described was conducted by one 
of us (C.S. M.) in 1913 on a markedly left-handed boy, whom we will call 
E., between six and seven years of age. His maternal grandfather, his 
maternal uncle, and a son of that uncle are also left-handed. The object 
of these experiments was to throw light on E.’s peculiar use of, and 
apparent preferencé for, the ‘reversed’ (t.e. mirrored) forms ef letters 
-and numbers. At the time E. knew some, but not all, of the letters of 
the alphabet, and all the ten unit arabic numbers. He had just begun to 
be taught to write with his right hand; but he found the greatest difficulty 
in doing so, owing to the coarseness and the want of co-ordination of the 
movements of that hand. For these reasons, and especially because he 
began to stutter, he was soon allowed to write with his left hand only; 
whereupon the confusion of the positions of letters and the disturbance 
of speech rapidly disappeared. 

The experiments are obviously incomplete, but in view of the present 
interest in the subject, their publication seems justified. They fall into 
three main groups, each group dealing with a special aspect of the general 
inquiry. The aim of each of these groups, and the results obtained there- 
from, will be described in turn. Finally, the general results and conclusions 
suggested by the whole of the observations will be summarised. 

Group I. The experiments in this group were planned to discover 
how far the presentation of numbers and letters (a) in the ‘ordinary’ 
position, (b) ‘reversed’ (mirror fashion), and (c) ‘inverted’ (upside-down 
or recumbent), affected E.’s ability to read them. With this object, on 


1 Of H. Gordon, “ Left-handedness and Mirror Writing...” Brain, 1920, xum, 313-368, 
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March 25, the following series of numbers (E. took a natural interest 
in arithmetic) was shown him: 


6124679352478935 


of which those here printed in italics were drawn ‘reversed.’ 

All were named by him with equal ease; no delay or hesitation being 
perceptible in naming the reversed numbers in the series. The numbers 
ordinarily written and in their reversed positions were described by E. 
as “the same, turned different ways.” He could, however, be induced 
to choose the rightly placed numbers, except in the case of 5; here he 
preferred the reversed form and considered it ‘right.’ 

Later (June 17) four series of letters, differing in length, were shown, 
in the ordinary, reversed and inverted positions, and the reading times 
were taken. These times are given in seconds, in the following table: 


Number of letters in series -4 4 10 24 
Ordinary position of letters 3 4 10 34 
Reversed e 5 8 3 ll 34 
Inverted + 5 8 5 — — 


. Thus, the recognition of letters, like that of numbers, was effected 
with approximately equal ease whether the material was presented 
ordinarily or in reversed form. Indeed, E. once remarked that “it is 
easier to’ read in the glass”! Inversion of the letters made recognition _ 
more difficult; this difficulty was felt by E. who observed: “The upside- 
down ones are the hardest.” l 

Group II. The aim of this group of experiments was to ascertain how 
often the ‘right’ position would be chosen visually in the case of certain 
letters of the alphabet, already fairly known—b, C, D, E, h, J, K, L, 8— 
when each of them was shown to him in different positions. For this 
purpose E. was given practice from March 29 to April 3, in learning to 
draw them with his left hand and to name them, until he could easily 
recognise them in their ordinary positions. At the same time two 
‘artificial’ letters, one of which was called ‘goo,’ and the other ‘ree,’ 
were similarly taught him. 

On April 4, May 27 and June 4, E. was required to “choose the most 
correct letter” in different lines, each showing a letter in varying positions, 
as, for instance, in the line following: 


a EBK ©@E Ss ED B&B 


On April 4 he repeatedly and consistently chose the reversed forms 
of b, h, and ‘ree,’ as being the ‘right’ positions. Later, however, on 
May 27 and June 4, afterfirst selecting the reversed forms of E, C, D, 8, 
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J, K, L, he chose both the ordinary and reversed forms of J, S, C and E. 
These forms, ordinary and reversed, were termed by him “the same thing.” 
Indeed, he seemed quite unable to detect any difference between the two 
positions (normal and mirrored) of E or D, until it was suggested to him 
that “one looks one way, the other the other.” Even then he could not 
decide whicli way these letters ought to look, so that he finished by saying: 
“T should choose both.” Usually the inverted (the upside-down and the 
recumbent) letters were rejected; he called the recumbent forms of K 
and E, A and f , “upside-down.” 

On April 6 he was asked to write the letters h, ‘goo,’ b and ‘ree’ with 
his left hand (i.e. as they were learnt); he wrote h and ‘goo’ correctly, 
} for b, and reversed ‘ree.’ He considered | the “same” as bt: “it only 
needs a —.” His reason for reversing ‘ree’ is interesting: the drawing 
was begun correctly, but was altered to the mirrored position, because 
“it looks better; all the other letters face this way.” 

On June 4, the letter Z, previously unknown to E., was correctly 
learnt by drawing it blindfold with guided left and right hands, alter- 
nately. On the following day, he showed the same confusions as before; 
specimens of Z, whether ordinary, reversed, or recumbent, were “all 
zeds,” when he was asked to make a visual choice; though ultimately, 
on his being pressed to be careful, he rejected the recumbent N (which 
had been his first selection) as being an ‘en.’ Moreover, after E. had 
correctly learned the unseen form of an ‘artificial’ letter (known to him as 
“shoo’) on June 4, 6 and 14, by repeatedly drawing it blindfold with the 
guided left hand, the reversed form was visually chosen several times on 
June 20 as the most correct, whereas on June 15, without practice since 
the previous day, he had drawn the correct form blindfold both by the 
left and by the right hands. So, too, the drawing of Z was reversed on 
the introduction of the visual factor: E.’s blindfold drawing of iton June 5 
was Z both with the right and with the left hands, but he drew it reversed 
with either hand when his eyes were open. 

Group III, An attempt was now made to ascertain how far E.’s 
tendency to visual choice of the reversed position of a letter was affected 
by the method of learning. With this object ten letters were taught him, 
(a) two letters, visually, (b) three letters, visually and with right-hand 

1 In the case of b and h, he was taught the hand-written, not the printed, form. 

3 Tn learning ‘shoo’ (which consisted of four short lines, each at right angles to the pre- 
ceding one) by blindfold drawing, evidently E. first mastered the number rather than the 
direction of the succeesive movements. Thus, on June 6, before the day’s practice, he repro- 


duced it as four lines successively at right angles, but making a letter quite different in form 
from that taught him. . 
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drawing, (c) three letters, visually and with left-hand drawing, (d) one 
letter, blindfold and with right-hand drawing, (e) one letter, blindfold 
and with left-hand drawing, until they could be reproduced correctly— 
blindfold, iñ the case of (d) and (e)—and their names were known. 

This group of experiments was carried out from September 17 until 
October 5, various letters being practised every day; and on September 
23, 25, 27, 28, 29, October 3 and 4, certain tests were interpolated. These 
tests were similar to those used in the experiments of Group II. At each 
test E. was asked to pick out the ‘right’ letters, pointing to his choice. 

Unfortunately the results cannot be formulated quantitatively inas- 
much as (i) most of the letters used had been at least partially learnt 
before the experiments began, and no precise information is available 
as to the methods or the effects of such learning; (ii) the number of 
repetitions needed for learning differed according to the letter; (iii) too 
few experiments could be made with methods (d) and (e) to have any 
value. But so far as they go, the data indicate the distinct (from 25 to 
50 per cent.) superiority of method (a) over any of the other four methods, 
and the superiority of method (b) over method (e). That is to say, visual 
choice was more correct after purely visual learning (though even here 
there were 30 per cent. of wrong choices), and was more adversely affected, 
in the direction of preferred reversal, by left-hand than by right-hand 
drawing practised with the eyes open. Blindfold drawing led rather to 
confusion of upright with recumbent positions. 

Two points, observed during these tests, are noteworthy. (i) In 
choosing the letter C (practised blindfold with left-hand drawing), E. 
was uncertain of the ‘right’ position, until he was allowed to run with 
a pencil over the variously placed letters in the test. With the aid of 
such left-hand tracing, the ‘right’ forms of the letter were chosen; 
whereas on subsequent right-hand tracing the reversed forms were chosen. 
(ii) Inversion of the test-sheet led to changes in E.’s choice—generally 
to choice of the corresponding reversed position. This E. explained as 
due to the fact that he thought that when the paper was inverted the 
letters must “look the other way.” 


TI. 


The foregoing experiments show that: 

1. E. could read ordinary and reversed letters and numbers with 
about equal ease, but read inverted letters more slowly. 

2. He had the greatest difficulty in deciding visually “which way a 
letter should go.” He would frequently—invariably in the earliest ex- 
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periments—choose the reversed positions of letters shown him whioh he 
` had previously learnt with open eyes by (especially left-hand) drawing 
them, although he could reproduce them correctly. 

3. The purely visual method of learning letters was found to give 
the greatest number of subsequent correct visual choices, but even then 
only about 70 per cent. of the choices were correct. 

4. The reversed position of a previously unseen letter or form, which 
E. had learnt correctly to draw blindfold with either hand, was preferred 
not only (i) on the visual presentation to him of a choice of positions, but 
also (ii) in subsequent drawing with either hand when the eyes were open. 

5. After such blindfold learning of an unseen letter, repetitions of 
the movements by the learning hand traced over the letter visually pre- 
sented in different positions enabled a correct choice to be made; whereas 
the reversed form was preferred when the tracing movement was per- 
formed by the opposite hand. 

6. Right-hand drawing practised with the eyes open seemed to favour 
more correct visual choice than left-hand drawing. 

7. A letter correctly learnt by one hand blindfold was not (at all 
events, necessarily) reversed when subsequently drawn blindfold by the 
other hand. 


i. 


These results seem to warrant the following interpretations: 

1. E.s choice and writing of a reversed letter instead of an ordinary 
letter are the outcome both of visual and of manual influences. 

2. A child’s early visual experience is probably little concerned with 
the absolute position of seen objects. His attention is first drawn to their 
form, and his powers of recognition are not gravely disturbed, whether 
that form once learnt, be re-presented to him in the ‘ordinary’ or ‘re- 
versed’ positions or even in the ‘recumbent’ or ‘upside-down’ positions; 
he apprehends the letter, as it were, in a definite visual ‘schema ’—through 
the inter-relation of its parts within the whole. 

8. Whereas the visual learning of a letter rapidly permits of a simul- 
taneous image of its parts, manual (blindfold) practice at its reproduction 
affords for some time at first a memory of the successive movements 
required to draw the letter. But finally, a motor ‘schema’ may be obtained 
which enables the child to reproduce the letter correctly (blindfold), even 
with the opposite hand. f 

4. But before this stage is reached, and while the visual and motor 
schemata are being integrated, considerable confusion must arise from 
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the tendency for one hand to perform the.reversed (mirrored) movements 
learnt by the other. Especially must this confusion occur in the case of 
a left-hand child, like E., whose right and left hands are being both 
employed in writing. Since, for example, the letter E, when learnt with 
the right hand, is at this stage most readily written Ħ with the left, it 
is evident that in a left-handed child, taught to write with his right hand, 
and writing with his left when unobserved, a special factor is operative 
' which tends to present him with the wrong (t.e. the reversed) form more 
frequently than in the case of a right-handed child, and so must lead to 
utter impotence to decide which is the ‘right’ form of the letter. In the 
case of such a left-handed child, this special factor may cause him actually 
‘to prefer the reverse to the direct forms when presented to him, especially 
after he has learnt to draw them correctly with his left hand; it may even 
lead him, when drawing with his eyes open, to reverse a letter which he 
has already learnt blindfold, with either hand to draw correctly. 

5. The better results of right-handed than left-handed drawing with 
the eyes open, in the case of a left-handed child, are too difficult to in- 
terpret here. 


(Manuscript received 10 November 1921.) 


FACTORS IN MENTAL TESTS. 
An abstract of an experimental investigation. 


Í By E. J. G. BRADFORD. , 
(From the Psychological Laboratory, King’s College, University of London.) 
Ir it be granted that the various forms of intelligent behaviour may be 
related to one another in virtue of the units of behaviour of which they 
are composed, it seems reasonable to suppose that mental and physical 
tests should lend themselves to being similarly related, in virtue of the 
units of behaviour which are involved in successful reaction thereto. The 
purpose of this investigation was to demonstrate the possibility of a 
quantitative relation being established between groups of such tests. The 
task of examining tests with a view to relating them into a system is 
rendered difficult, however, by many causes, some of the more obvious 
being (i) the labelling of tests with psychological labels derived from in- 
trospective study alone; (ii) the relationship assumed to exist between 
‘ability’ and ‘capacity’; (iii) the differential improvability (educability) 
shown by the subjects tested ; (iv) the individual variability of the subjects 
due to causes which are-not under the control of the subject or of the 
experimenter; (v) the interpretation of the reliability coefficients obtained ; 
(vi) the need of a theory concerning the mode of combination of the units 
or factors. 

Evidence bearing both on the main problem and on the difficulties 
cited above is furnished by experiments which were carried out with 
six approximately equal groups of children (three groups of boys and 
three of girls) totalling in all 224 subjects. Six tests were given on 
each of ten occasions during one month. The tests used were—Opposites 
(0.); Backward Alphabet (B.A.), Forward Alphabet (F.A.), Schema 
(S.), Ring (R.), Ring Motor (R.M.). The last three tests have been 
described respectively as the Spot Pattern, B. and A. tests in a paper 
by Dr Reaney?. Two control tests were given twice each toward the end 
of the month—-the Dot Chain (D.C.) which consisted of crossing out dots 
arranged irregularly in a column, and the Handwriting Speed (H.W.) 
which consisted of writing out the alphabet as rapidly as possible. 


1 This Journal, 1914, vu, 235. 
a 
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1. Tests demanding a marked degree of concentrated attention give’ 
no correlation amongst themselves, e.g. R. and B.A. give an average of 
-12 + -08. Of 450 correlations calculated between the different applica- 
tions of the six tests only 14 negative ones are as large as their P.E., 
suggesting that factors correlate positively or not at all. If this result 
be true generally then the low correlation mentioned above cannot be 
ascribed to the influence of factors acting in opposition to an assumed 
‘attention factor’; it is low probably because attention is specific tothe 
activity involved in the test and varies with it. 

2. The average correlation between initial and final ability is only 
-66; the correlation between initial ability and capacity is considerably 
lower. An average improvement equivalent to 100 per cent. in the mean 
performance was shown after ten attempts. The amount of improvement 
varies considerably among individuals and is the chief influence tending 
to lower the correlation between initial and final ability. 

3. The average correlation between improvability (educability) and 
initial ability is zero, but with final ability it is -59. The elimination of the 
influence of differential improvability is not achieved by an amalgama- 
tion of all the applications of a test; continued applications will tend to 
increase the reliability up to the point where the individual limits of 
capacity are reached, at which point individual variability alone will 
influence the reliability. 

4, The existence of improvability necessitates the measurement of 
individual variability about a progressive mean; this measure? of vari- 
ability can be regarded as an inverse measure of the consistency of per- 
formance. The average correlation between individual variability and 
improvability is — -22. In other words it may be said that consistency 
and educability correlate to the extent of -22. Owing to the influence 
of individual variability, the reliability coefficient between proximate 
applications of the tests seldom exceeded -85. 

5. Both improvability and variability tend to lower the reliability 
coefficients and to mask the true relation existing between the tests. This 
relation appears to be constant, irrespective of the gradual increase in the 
reliability coefficients, as an inspection of the following table will show.— 


Teste Initial Final Tests Initial Final : 

correlated application application correlated application application — 
B.A.—F.A. “66 -66 R.M.—R. -58 “BT 
F.A—-O. “40 -49 R—S8. “32 32 
B.A.—0. 33 “34 RM.—S. “25 “26 


1 Cf. “Measures of Variability,” Amer. J. of Psychol., xxvm, 234 ff. 
s 
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The above uncorrected average values represent a quantitative relation 
which is not fully assessed but needs corréction for the variability of the ' 
subjects- tested. The reliability coefficient was treated as the personal 
equation of the group tested, and a correction formula elaborated which 
“gave results almost identical with the Spearman correction formulae. 

6. On the basis of correlation values and introspective evidence, 
certain tests were judged to be relatively simple and others complex. It 
was assumed that the correlation between the simple and complex tests 
could be likened to the correlation between two series of dice throws, one 
of which series was wholly included in the other, the size of the coefficient 
depending on the relative magnitude of the uncommon factort.` The 
factors were expressed as percentage values, thus: 


‘ D.C. = 100 M R. = 80M@+20P 
i S. =100P ` R.M. = 48 M + 52 P 
F.A. = 100 R B.A. =42 R +58 D 


O. = 80 R+ 20M H.W. = 54 R +46 M 


The factors Motor, Apprehension (Schematic), Recall and Dissociation 
(a doubtful factor) are represented respectively by the letters M, P, R 
and D. . 

The validity of the assumption that the ‘mental’ factors (if they may 
be so termed) may be treated after the manner of dice, is confirmed by 
the correlations between the complex tests. The theoretical coefficients 
calculated from the above formulae correspond closely with the actual 
correlations obtained after correction for variability. In the table below, 
column A gives the actual correlation corrected for variability, and 
column B gives the correlation calculated from the derived formulae. 


Tests A B Tests A „B 
R.M. —R. -T1 “70 B.A.—O. “49 58 
'H.W.—O. -68 -69 B.A. —H.W. 43 “44 
R.M. —H.W. “58 “66 R.M.—O. ‘41 “40 
R. —H.W. ‘BT “51 R. —0O. -30 “31 


A general law, regarding the mode of combination of factors, is 
suggested by these results, viz. that the extent to which simple tests correlate 
with similar tests of more complex nature may be used as a basis for deter- 
mining the degree to which the same complex tests will correlate among 


themselves. 
1 CE. J. of Exp. Ped. v. 297. 


(Manuscript received 5 November 1921.) 
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A NOTE ON THE USE OF THE PSYCHOGALVANIC 
REFLEX. 


By W. WHATELY SMITH. 


(From the Cambridge Psychological Laboratory.) : 


THERE can be little doubt that the psychogalvanic reflex is the most ` 
delicate method yet devised for the detection and measurement of 
affective tone, and inasmuch as the latter appears to be the most im- 
portant determinant of all mental states, it is clearly desirable to refine, 
by every means in our power, any technique adapted to its quantitative 
study. 

One of the chief difficulties connected with the use of this method is 
that of making comparable with one another the reactions observed in 
different subjects and on different occasions. It might be supposed that 
the absolute magnitude of the reflex produced by such physical stimuli 
as pricks, burns, sudden noises and so forth, would afford an indication 
of the comparative ‘emotivity!’ of the subject concerned, and that this 
might be used as a ‘vocational test’ for occupations demanding self- 
control. But it was soon realised that factors other than emotivity greatly 
affect the absolute magnitude of the reflex gaohi is, therefore, of small 
value as a test of that quality. < 

It is. with this question of the comparability of reactions that the 
following observations are mainly concerned. 

The phenomenon appears to be a very complex one and we are at 
present far from a thorough understanding of its mechanism. There 
seem to be, for instance, at least two clearly distinguishable forms of 
the reflex; first, a change in the effective resistance offered by the skin 
to the passage of an electric current and, second, a generated electro- 
motive force which is independent of any current applied ab extra. 

Of these two varieties the former is certainly a skin effect, though 
whether it is due to a change within the skin itself or to a change of polari- 
sation at its surface is not yet clear. It is with this form that I shall 
‘concern myself below. 

Many methods have been used for studying the reflex. Following 
Waller, I myself have always used a Wheatstone’s bridge and D’Arsonval 
galvanometer in conjunction with two zinc-plate electrodes, covered with 

1 ‘Emotivity’ being here used to denote liability to react to an exciting stimulus. 
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wash-leather and soaked in a concentrated solution of common salt; 
these were applied to the palm and back of the subject’s left hand which 
thus formed the external resistance of the bridge. 

The following factors appear to be involved in determining the 
absolute magnitude of the galvanometer deflexion produced by a given 
stimulus: 

(i) The intensity of the emotion actually evoked. 

(ii) The proportion of it which finds expression through those efferent 
channels which innervate the skin-mechanisms responsible for the reflex. 

(iii) The responsiveness of the skin to such innervation}. 

(iv) The initial resistance of the skin. 

(v) The sensitivity of the galvanometer. 

(vi) The magnitude of the fixed resistances of the bridge. 

(vii) The u.m.¥. applied to the bridge. 

Of these, (i) is the quantity which we wish to measure, (v), (vi) and 
(vii) are easily kept constant or, if not, suitable corrections can be made 
on their account. Of the remainder, (iv) can readily be measured, and 
I deal below with the appropriate correction for it, but (ii) and (iii) are 
variables for which, at present, no allowance can be made. 

` I propose to deal here with the question of what correction should be 
applied to compensate for variations in the initial resistance of the skin. 

This point is of importance for two reasons. First: even if we cannot 
eliminate all the causes of variation, other than (i) above, between 
different subjects, it is desirable to remove as many as we can, both 
with a view to closer study of those which remain and in order to reduce 

‘the amount of fortuitous variations to be neutralised by the use of such 
statistical methods as may be necessary. Second: if we are studying the 
behaviour of the same subject on different occasions we shall wish to 
make the results obtained as comparable as possible with respect to (i) 
‘and we may for the present assume that (ii), at least, and perhaps (iii) 
are not likely to vary greatly in the same subject from time to time. 

One of the obvious results of a difference in resistance between two 
subjects will be that a heavier current will be passed through the subject 
of lower resistance than through the one of higher resistance (assuming . 
the .M.¥. on the bridge to be kept constant). 

It is easy to show experimentally that, in general, the greater the 
current passed through the subject, the greater is the absolute magnitude 
of his reactions. The question then arises whether this increased reaction 

1 I think it probable that this factor may, for all practical purposes, be subsumed under 
(ii) or (iv) or both. 

19—2 
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is due simply to what I may call ‘normal’ electrical causes-or whether, 
as has been suggested by Prideaux, the heavier current produces some 
definite effect on the subject of such a nature as to increase his ‘irritability’ 
quite apart from the increased deflexion which would be expected on 
purely electrical grounds. In other words, can the living subject be 
treated, so far as differences of initia] skin resistance are concerned, as 
if he were an inanimate resistance whose changes we were observing? 
This- would be easy to determine if we could apply standard stimuli 
to subjects of different resistances and measure the deflexions produced. 
This procedure, however, appears to me impracticable, partly because 
a stimulus of small emotional import to one subject may arouse intense 
emotion in another and partly on account of possible and unknown 
effects due to the factors (ii) and (iii). 
These difficulties can, however, be largely surmounted by the use of 
appropriate statistical methods. 

In connexion with some experiments on memory and affective tone 
described in an earlier paper}, I had occasion to apply a word-assoclation 
test of 100 words to 50 different subjects, and to compute the mean resis- 
tance of each for the period of the test. I therefore first calculated the 
coefficient of correlation between the mean galvanometer deflexion and 
the mean resistance for these 50 subjects. Its value was — -497; that is 

.to say, there is a strong tendency, as we would expect, for deflexions to 
increase as resistance decreases. 

On general grounds it seemed probable that initial resistance and the 
deflexion produced by a given stimulus would be connected by a relation 
of the form 

ReD=K 
when R is the initial resistance, D the deflexion and K a constant. I 
therefore calculated the values of the coefficient of variation for the ex- 
pression, RD, for this series of 50 subjects, giving x the values 0, 1 and 2 
successively. 

The resulting values are: 


z Co FJ, 
0-656, 
1-572, 
2 +704, 


These values lie on the curve V = -098a? — 182s + -656, which has 
a minimum at the point x = -925; V = -5717. S 


1 This Journal (Gen. Bect.), 1921, x1, 236. 
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That is to say the effect on the absolute magnitude of deflexions, of 
differing resistances of the subjects, can be more perfectly removed by multi- 
plying the deflexions by R°*5—wwhich is substantially equal to R—than by 

any other power of R. 
l (It may be noted that the improvement effected by using the ex- 
pression R25 D instead of RD is inappreciable, for the coefficient of 
variation only changes from -572 to -5717.) 

As a check on this, I substituted a resistance box for the subject and 
obtained by direct calibration the deflexions corresponding to a constant 
percentage decrease in resistances of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 thousand 
ohms. Similar treatment of these gave an optimum value for x of approxi- 
mately -9, We may therefore conclude that so far as variations of initial 
skin resistance are concerned, the subject does behave in substantially 
the same way as an inanimate resistance, and that the differences observed 
' as the effect of passing a larger or smaller current through the subject 
are wholly due to normal electrical causes and not to any further effect 
_ of the current upon the subject himself. 

It is not always necessary to apply this correction; but in cases where 
it is desirable to do so, the inconvenience of actually multiplying each 
deflexion by the resistance of the subject can be obviated by any one of 
the three methods described below. . 

(i) If we take a subject of resistance 1000 ohms, say, as ‘standard’ 
~ and use for such a subject a galvanometer shunt of æ ohms selected so 

as to give deflexions of suitable size for ordinary stimuli (producing a 
decrease of resistance of abont 2-5-3-0 per cent.), it is easy to obtain 
by calculation or, preferably, by direct calibration, the values of the 
shunts which will give the same deflexion for the same percentage 
decrease of resistance in the case of subjects of resistances 2000, 3000, 
4000, etc., ohms. These values can be plotted graphically as ordinates 
against resistances as abscissae and the shunt appropriate to a subject 
of any resistance can be read off from the resulting graph. 

(ii) Another method is to use no shunt on the galvanometer but to 
control the magnitude of the deflexions by varying the E.M.F. applied 
to the bridge by means of a potentiometer. . Here again, the best pro- 
cedure will be to calibrate the apparatus directly by substituting a 
resistance box for the subject, balancing resistances of 1, 2, 3, 4, 5, ete. 
thousand ohms on the bridge, reducing each of these when balanced by 
the same percentage—2-5 say—and adjusting the potentiometer so as 

- to give the same deflexion in each case. Potentiometer adjustments can 
then be plotted against resistances as before. 
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(iii) A third method, which has the advantage that it requires con- 
siderably less apparatus than either of the foregoing, is to abolish the use 
of the bridge altogether and to employ a modification of Binswanger’s 
arrangement described in Jung’s Studies in Word Association, p. 446. 
The-subject, battery and electrodes are here se in series and no™ 
bridge is used?. 

When the subject is at rest and not stimulated, thats will, of course, 
be an initial steady deflexion of the galvanometer. Assuming that the 
resistance of the latter and of the remainder of the circuit is small com- 
pared with that of the subject, and that the galvanometer deflexions are - 
proportional to the current over the range in question, the deflexion will 
increase by a percentage equal to that by which the subject’s resistance | 
decreases. 

Thus, for a subject of resistance 5000 ohins, the initial deflexion will 
be twice as great as for one of 10,000 ohins, and so will the added deflexion - 
corresponding to any given stimulus. 

If we interpose a potentiometer between the battery and the circuit, 
we can always pass the same current through the subject, thereby pro- 
ducing a constant initial deflexion and constant subsequent deflexions ` 
for the same percentage decrements in the subject’s resistance, whatever 
the absolute magnitude of the latter may be. This is what is required. 

The only disadvantage of this method is that the galvanometer 
always starts with a large deflexion of which only a small percentage 
increase is observed as the result of stimuli. In its simpler form it has, 
however, been successfully used by Binswanger, Veraguth and others, 
and its simplicity and cheapness are very much in its favour. 

As I have observed above, it is not always necessary to apply a cor- 
rection for the resistance of the subject by any of these means or by 
direct multiplication. The way in which results are handled and the form ` 
in which they are expressed should depend upon the objects of the experi- 
ments. Thus, if we are using the reflex merely as a ‘complex indicator’ 
in a word-association test—as a preliminary to psycho-analytioc treat- 
ment, for example—no corrections of any sort need be applied, for all 
that concerns us is the relative degree of emotion evoked by the various 
stimulus words. If, on the other hand, we are seeking to ascertain which ` 
words of a list, or which members of a series of other stimuli provoke 
most emotion, on the average, in a given class of subjects, it will be best 
to express the reaction to each stimulus as a percentage of the mean 


1 An alternative arrangement combining the advantages of this with those of the bridge 
mentioned has been described by Prideaux (Brain, 1920, xuni 50-73). 
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reaction of'the subject concerned for all the stimuli. Thus, if ten stimuli 
are applied to a given subject with the following results: 


Simuus A B © D E F @H iI ésK 
Reaction T 3 9 4 2 IL 8 6 12 5B 


of which reactions the arithmetic mean is 7°7, we should express the 
results for every such subject as follows: 


Stimulus A B ©. D E E G H I K 
Reaction 91 39 117 182 26 143 104 78 156 65 
(% of mean) 


This eliminates not only variations due to resistance but also the danger 
of the results being unduly influenced by excessively large or small 
- reactions, of whatever origin, on the part of a single subject. 

Whether the arithmetic or the probable mean should be used will 
depend on circumstances; in nearly all cases the latter is preferable. But 
if we wish to compare the behaviour of different classes of subjects with 
respect to the psychogalvanic-reflex in general, it will be necessary to 
apply .the correction for résistance. For the classes may differ by virtue 
of the factors (ii) and (iii) mentioned on p. 283 above, and this may be 
important. For instance, if we are comparing normal with mentally 
deficient persons, it may be, as is suggested by some as yet unpublished 
experiments by Prideaux, that the latter persons give very small re- 
actions to all classes of stimuli because only a small proportion of the 
emotion aroused finds expression through the mechanisms responsible . 
for the reflex, or because they have skins of resistance much higher than 
the normal, or because they really feel less—t.e. less emotion is actually 
aroused. 

If the uncorrected results were simply averaged for a number of such 
defective persons and compared with’ the similarly treated results for 
normal persons, we could form no definite conclusions on the subject. 
Whereas, if due allowance is made for variations in skin resistance, any 
difference between the size of the reactions given by the two classes of 
subject can either be ascribed to this cause or, when it is eliminated, 
shown to be due to one or more of the others. 

Finally, inasmuch as the phenomenon consists essentially in a 
lowering of the resistance of the skin, and as the percentage decrease of 
resistance appears to be, very approximately, directly proportional to 
the intensity of the emotion aroused, it is desirable that all results which 
are published with a view to comparison with'those obtained by other 
experimenters should be expressed in terms of percentage decrement of 
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resistance or, at least, that sufficient data should be given to enable the 
results to be reduced to these terms. Absolute deflexions are valueless 
for comparative purposes, as they depend so largely on the particular 
arrangement of apparatus used. 

It may be of interest to note that in the case of the 50 subjects men- 
tioned above to whom I applied a word-association test, the mean resis- 
tance for all subjects was 4400 ohms and the mean deflexion 7-32 mm. 
This corresponds, with my apparatus, to a decrement of resistance of . 
about 2-3 per cent. 


' 


(Manuscript received 10 October 1921.) 


A COMPARISON OF SPEED WITH ACCURACY 
IN THE LEARNING PROCESS. 


“ (A Report to the Industrial Fatigue Research Board.): 


By MARY STURT. . 
(From the Cambridge Psychological Laboratory.) 


I. Aim of the investigation: conflicting views on the relative importance 
of speed and accuracy in habit-learning (pp. 289, 290). 
Il. Description of the experiment: two groups of subjects, the one 
working for speed, the other for accuracy; tests for insuring 
equal mental ability of the two groups (pp. 290-294). 
TI. Results: profound differences in the two groups when typing sen- 
"sible matter ; effects of reversing the instructions (pp. 294-297). 
IV. Discussion: error of Gilbreth’s views; pedagogical fallacies; 
initial and final insistence on accuracy (pp. 291-300). 
V. Conclusions. 


I. Arm OF THE INVESTIGATION. 


Tuts experiment was undertaken with the object of obtaining evidence 
concerning the question, whether, in learning habits involving muscular 
activity, it is better to insist from the start on accuracy or on speed. This 
point has only recently become a subject of controversy. Formerly it was 
assumed that the ‘accuracy method’ was the only feasible one, and that 
an almost exaggerated attention to details at the start was the only way 
to achieve skill finally. Such a view is well expressed in the following 
advice given by Southward? to those learning hand-compositing: 

The rule for apprentices should be—first study acouracy and an easy position and 
regard speed as a secondary consideration. There is more danger in going too fast 
than too slow. nek 

It is clear from the whole of the above passage that Southward would 
insist on the beginner working slowly at first, because he believes that 
only by close attention to a movement can the beginner succeed in 
making it correctly, and without correct movements it is impossible to 
obtain speed subsequently. The ordinaty school emphasis on accuracy 


1 Southward, Modern Printing, 1915, p. 160. 


"290 Comparison of Speed with Accuracy in Learning 


and neatness seems, to be due partly to an underlying belief in the moral 
value of tidy work and in the necessity of ‘cultivating an accurate habit 
of mind,’ but partly also to the conviction that inaccuracy, once tolerated, | 
can never be removed. 

Quite recently, in his Applied Motion Study, Gilbreth has delivered 
a frontal attack of much violence on this long-accepted position. He 
points out that slow movements are inevitably different in form from 
(the ‘same’) fast movements, and contends, therefore, that if the beginner 
starts by learning movements slowly in order to make them accurate, he 
is simply not learning the fast movements that are finally required. 

To this question of speed he attaches great importance, returning to 
it several times: 

Right motions must be insisted on from the beginner’s first day of work. Standard 
speed of motions must be insisted on from the learner’s beginning on his first day, 
if least waste in learning is to be the first consideration!. 

And again: 

The learning process is the proper repetition of the desired method at the stendard 

speed. The proper insistence is upon the right methods at standard speed first and 
the quality of work produced second®. 
He explains that by standard speed he means the speed at which the 
maximum of work can be produced. If his methods.are followed, he feels 
sure that accuracy will ultimately be attained. If this position is to be 
` accepted, it clearly involves a method of teaching totally different from 
that in general use at present, and it is of considerable importance to 
industry. 


TI, DESOBRIPTION OF THE EXPERIMENT., 


The general plan of the experiment was that two groups of subjects, 
as nearly equal in ability as possible, should learn some activity, one 
group by the ‘accuracy method’ and the other by the ‘speed method,’ 
and that then the results should be compared. Typewriting was chosen 
as the work to be learnt as it seemed easier'to get subjects for this than 
for a ‘useless’ activity, such as some motor test. The subjects were two 
groups of ten each, all girls, between the ages of 12 and 14, attending two 
Cambridge schools, R. and P.°. The R. group learnt by the speed method, 
the P. group by the accuracy method. Owing to the fact that different 

1 Op. cit. p. 109. 4 Op. cit. p. 121. 
> I must thank the Cambridge Borough Education Committee for facilities for the 


experiment, and the headmaster and mistresses of the schools for their great kindness 
throughout. 
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instructions were given to the two groups (see below), it was essential 
that members of one group should not discuss the experiment with 
members of the other, and for this reason the groups were obtained from 
different schools. Hach group of ten was selected from a much larger 
group at its school, with the object of obtaining two equal groups. The 
facts considered in making this selection for equality were (1) age, and 
(2) performance in several mental tests. (The social status of one group 
seemed identical with that of the other.) These data are set out in Tables I 
and II, the tests used being as follows. l 

-(1) A Substitution Test (digits for letters). This test was given twice; 
on the first occasion (A in Tables I and If) a longer time was allowed for 
it than on the second (B in Tables I and I). The score used was the actual 
number of substitutions made in the time allowed. The figures for this 
test in Tables I and II are these scores. 

(2) The Woodworth and Wells Opposites Test. The score was the 
number of opposites written in one-and-a-half minutes, 40 words being 
used in the test. The figures for this test in Tables I and II are these scores. 

(3) A Trabue Completion Test. Each blank filled in correctly was 
scored = 1. The figures for this test in Tables I and I are the total scores. 

(4) An Immediate Memory Span Test. The material consisted of a 
number of sentences, written sufficiently large to be exposed to the whole 
group at once. Hach sentence was shown for 10 seconds. The score was 
the total number of words correctly reproduced. The figures for this test 
in Tables I and II are these scores. 

(5) A Spelling Test. The material consisted of a selection of 50 words 
from Burt’s test!. The score was the number of words correctly spelled. 
The figures for this test in Tables I and II are these scores. 

Of these tests, the substitution test was used because it has been con- 
sidered a good test for typewriting capacity ?, though it is doubtful if this 
is so. The opposites and completion tests were used because they are among 
the best ‘general ability’ tests. The immediate memory span test was used. 
because the function it brings into operation seemed important for type- 
writing. The reason for the spelling test was that errors in typewriting 
are often due simply to faulty spelling, so that if one group were here 
clearly superior to the other it might have a certain advantage over it. 
It will be seen by comparing the figures in Tables I and II that this was 
the one test in which the groups did not appear to be entirely equal, the 


1 See Ballard’s Mental Tests, pp. 157, 158. 
. 3 See Industrial Fatigue Research Board Report, “On Vocational Guidance,” section on 
Typewriting (now in press). 
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P. group ‘being apparently slightly superior to the R. group in spelling 
capacity. Partly to prevent this difference from interfering with the 
results, the copy material chosen for teaching was such as involved a 
minimum of spelling difficulty. 


Taste I. R. GROUP. 





The testa z 
r> A ~ 4 
Subjects Substitution Opposites Completion Memory Spelling Age 
a 
al B 
8. E 379 210 27 23 04 42 13-2 
LC 360 225 . 2% 29 87 33 14-2 
K.O 355 173 26-5 27 95 28 13:3 
D. HE 351 147 36 31 91 24 14:2 
G.G 264 140 31 19 100 43 13-5 
E. E. 340 159 40 3] 96 46 13:8 
GD 311 167 84 30 96 38 14:2 
K.M 296 144 30 28 95 38 14-4 
D. B 278 149 28 26 87 31 13-4 
LA 256 106 26 23 99 26 13-6 
Total 3190 1620 307-5 267 940 349 137-2 
Av. 319 162 30-75 26-7 94 34-9 13-85 
M.Y. 38 25-4 36- 3-16 3-4 6-5 2-7 


Taste II. P. Group. 
The tests 


ana 
Subjects Substitution Opposites Completion Memory Spelling Age 
as" 


‘ A B 
M.S. 360 154 34 27 96 33 12-10 
R. W. 350 168 28 25 93 46 13-10 
D. L. 335 154 29 28 100 46 13-5 
O. F. 328 156 30 27 95 45 13-6 
G. 8. 305 194 25 20 95 38 13-6 
E. C. 389 210 37 21 90 38 13-4 
V. H. 307 137 29 28 > 100 37 13-8 
L C. 296 147 39 31 96 45 13-10 
B. M. 268 122 31-5 31 91 30 135 
M. T. 257 124 34 24 85 42 13-5 
Total 3195 1565 3266 262 941 400 1347 
Av.  . 3195 155 32-65 26-2 94-1 40 13-55 
MLV. 32-9 19 3-2 3 3-5 4-8 21 


These tables show that, in ability to perform the tests used, the two 
groups of children are as nearly as possible equal. The greatest difference 
is in spelling, and even there it is not very large. In age, too, the groups 
are nearly identical. If, therefore, one group proves superior in type 
writing to the other, this may reasonably be accounted for by supposing 
that it learnt by the superior method. f 
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The teaching was individual, all the children using-the same type- 
writer. Each subject was given about two half-hours teaching a week, 
R. (which formed the group taught for speed) on Wednesdays and Fridays, 
P. (the accuracy group) on Tuesdays and Thursdays. No attempt was 
made, to teach by the touch method; but clearly this does not affect 
the broad results of the investigation and the problem at issue. The 
children were allowed to look at the key-board, though they were told 
that they should try to learn to work without looking. Each lesson began 
with the typing of the alphabet, after which the subject copied a passage 
of connected prose (as much as possible in the lesson period) usually 

taken from a simple translation of the Odyssey. The fingering taught was 
` that given in Mrs Clough’s book on typing. Gilbreth’s pictures of ‘cham- 
pion’ typists at work were used to show the proper position of the hands, 
and the movement of the fingers. This was the same for all. In addition, 
the speed group were told that of the two essentials for a typist—speed 
and accuracy—speed is the more important. They were given marks, 
and now and then prizes, simply for speed, and they were never shown 
their old papers nor were their mistakes mentioned. In the case of the 
accuracy group the procedure was reversed. They were told to aim at 
accuracy, were marked on this, and they were constantly shown their 
papers with their mistakes corrected, and nothing was said about speed. 

The experiment began on November 2, 1920, and continued with 
breaks for holidays till May 6, 1921. During this period each child had 
had about 16 hours’ practice. The characters of the performances of the _ 
two groups were by this time clearly defined, and as a continuance of 
the same methods seemed unlikely to produce any important change, the 
instructions given to the groups were reversed in order to see how per- 
manent the results were, and whether the earlier teaching would render 
the children unable to acquire the characteristic that had been previously 
neglected. After this change in method, 11 lessons were given to each 
group, extending from May 10 to June 30, each child receiving about 
six hours’ teaching. 

In scoring it was thought better to use key-strokes (letters, spaces, 
etc.) as the basis rather than words; as the former method was both more ` 
accurate and easier to work. The alphabet was typed at the beginning of 
each lesson. As it contains 51 such strokes, the speed and accuracy of 
typing the connected prose were calculated on this basis of 61 key-strokes 
so as to make all records as nearly comparable as possible. The speed 
given in the table of results below is the time taken to type 51 strokes 
(the whole time any subject typed at a lesson having been recorded, as 
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also the total number of strokes made and the time for 51 strokes cal- 
culated from this); and the accuracy, the number of mistakes made in 
51 strokes, was calculated in the same way. Errors in spelling, spacing, 
capitals, and punctuation were counted as mistakes. 


III. Resvuwts. 


The main results of the investigation are shown in Table III and the 
curves corresponding to it (Figs. 1-3). 


REVERSAL 
a - 
INSTRUCTION 


SPEED GROUP 
mrmr ACCURACY u 








Fig. 1. Average speed of each group in making 51 key-strokes in typing the alphabet (at 
the beginning of each lesson) at the different stages of the experiment. The higher the 
curves the hetter the performance. 


The times given in Table III (representing speed of work) are the 
average times taken by the subjects of each group for 51 key-strokes, 
independently of whether the strokes were correct or incorrect. The two 
last columns give the average numbers of mistakes (incorrect strokes) 
made by the subjects of each- group per 51 key-strokes. 

Let us first consider the typing of the alphabet. It will be seen from 
Fig. 1 (and the corresponding part of Table DI) that the accuracy group 
takes slightly longer than the speed group to type the alphabet, though 
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Tasi III. 
Time taken Time per 51 key-strokes Number of mistakes 
to type alphabet taken to type per 51 key-strokes 
Date (51 key-strokes) connected prose (connected prose) 
—_—_— coo OF oF FF 
Speed  Acouracy Speed Acouracy Speed Accuracy 
group group group group group group 
Nov. 9 1’ 18” 1’ 21’ — — — — 
» All 55” V7 1’ 42” PR hd 1:27 1-25 
» 16 44” 52” T’ 28” 1’ 45” 1:35 1:12 
» 18 37° 43” 1’ 20” 1’ 31” 95 “715 
» 28 37” 42” 1/12” 1’ 34” ‘93 -62 
» 25 32” 36” T. F3 .: -83 67 
» 30 28” 37” lV’ 6 1’ 23” -89 -52 
“Deo, 2 29” 30” lV’ 6° 1’ 29" 1-13 -59 
ny 8 7 28” 28” V g 1’ 16” 82 ‘AT 
Vacation 
Jan. 13 27” 31” If 1’ 20° 83 19 
» 18 27° 29° 58” 1411” 98 39 
» 20 24” 24" 59” 1 2 69 “35 
„ 26 23" 28” 54" l’ 8” 84 25 
sp 2i. 22” 26” 53” r 4° 718 35 
Feb. 1 21*- <> 22” 52” VB 79 -25 
a 3 20” 22” 49” 1/11" 83 30 
» 8 20” 23” 49” Y 11” 1-00 -28 
» 10 19” 23” 46-5” 11% 718 -28 
» 15 19” 22” 45” l’ g 04. -20 
s lT 18” 21” 46” r 3° 1:04 "29 
» 22 20° 22° 43” r 5 1-07 124 
5 18” 21” 44” 1I” 92 -28 
Maroh 1 17” 22” 42" 58” 1-03 +30 
pa a 16” 21” 30". Yr 1-06 16 
Vacation i 
April 8 18” 22” 43” 58” 1-11 26 
» 13 18” 21” 43° 56” 1-14 +25 
» lö 18” 20° 42” 59” 87 165 
» 20 19” 19” 42” 55” 1-16 ‘17 
» 22 16” 21” 39” 48” 1:01 12 
» 29 16” 19” 42” ~ 58” 1-14 38 
May 4 16” 18” 39” 57” 1-44 "25 
» 6 16” 18” 38” 52” 1-18 “20 
Reversal of 
Instructions 
May 13 16" 17” 41" 44" 63 33 
» 18 16” 16” 44". 43” 47 83 
» 20 15” 17” 89” 44° 50 18 
» 27 15" 16° 41’ 40” 49 24 
June 1 16" 16” 41" 41" 43 29 
3.08 16” 16-5" 38” 89” 42 29 
» 10 15” 15” 897 39” 47 26 
> lb 16" 15" 40" 39" 41 24 
ET 1 16" 49" 43° 47 -28 
i 22 14” 15” 3y” 41" 4] 32 
» 24 14" 16” 37” 37” 83 31 


Note to Tasriz UI. 


The dates in this Table are those for one group only: the true dates for the other 
group are in each case one day later or earlier han the given dates. But for con- 
venience of tabulation the dates for the two groups are made the same, as this in no 
way affects the results. As was explained above, the s group had its lessons on 
Wednesdays and Fridays, the accuracy group on Tuesdays and Thursdays. 

On the first lesson day only the alphabet was typed, the remainder of the lesson 
being taken up with explanations. This accounts for the blanks in the Table for date 

‘November 9. 
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the difference between them practically disappears after the reversal of 
instructions. This approximate equality between the groups in typing 
the alphabet seems to show that, as far as the mechanical part of-the 
typing went, the groups were equal; such difference as was shown during 
the earlier part of the learning process being due to the difference of 
methods. 

From all the other results, however, it is clear that the two methods 
of teaching produced very different results. Almost from the beginning 
the two groups began to draw apart, and this difference became more 
marked as time went on. For instance, on December 10, when the groups 
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Fig. 2. Average speed of each group per 51 key-strokes of connected prose at the different 
stages of the experiment. The higher the curves the better the performance. 


had had ten lessons (amounting to about five hours’ practice) the speed. 
group was 17 per cent. superior as regards speed, and the accuracy group 
was 74 per cent. superior as regards accuracy. These differences increased. 

` By May 4, after 33 lessons or about 16 hours’ practice, the speed group 
was superior in speed by 38 per cent. and the accuracy group in accuracy 
by 450 per cent. 

It was at about this point that the method of teaching was changed. 
Both groups were now treated alike, and encouraged to attend both to 
speed and accuracy, though with each group most stress was naturally 
laid on what had hitherto been neglected. The result, as can be seen, was 
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that the two groups drew practically level, the accuracy of both groups 
rapidly approximating, and the difference in speed disappearing. The fast 
group did not, however, attain quite the same level of accuracy as the 
accuracy group until just at the end of the experiment. The speed of the 
two groups remained the same throughout this final period. It should 
be noted particularly that the speed group acquired at once almost the 
accuracy of the accuracy group without appreciable loss of speed, and 
similarly, that the accuracy group acquired at once the speed of the speed 
group without appreciable loss of accuracy (cf. Figs. 2 and 8). 


REVERSAL 
OF 


VACATION” VACATION INSTRUCTION 


A A 


wee AOCURACY GROUP 
sane SP ELO 


Af MA 





Fig 8. Average number of mistakes (incorrect key-strokes) per 61 key-strokea made by 
each group in typing connected prose at the different stages of the experiment. The higher 
the curves the better the performance (the greater the accuracy of the typewriting), 
Ordinates indicate number of mistakes per 51 key-strokes. i 


IV. Discussion. 


From the foregoing results it is perfectly clear that so far as type- 
writing is concerned Gilbreth is wrong in his contention that learning 
motions slowly is no help to the making of them quickly after they are 
_ learnt. The rate at which a beginner ts allowed to work need make no 


J. of Payoh, xi. 20 
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difference whatever to the rate at which he can work after a certain 
amount of practice. When required, children who for six months have 
been allowed to work as slowly as they like, can acquire the speed of a 
group that has been exhorted from the beginning to work as fast as 
possible. The improvement is immediate, and the records of the two 
groups remain to the end so similar that they may be considered identical. 

It is nearly as clear that the talk about the deplorable results of 
‘careless haste’ is equally unfounded. Children who have been making 
over eighty mistakes in a page of typing, can, in the course of three lessons, 
reduce them to nine, and that with only the very smallest decrease in 
speed. But, at the same time, it must be noted that accuracy will not 
improve of itself as speed will. The group that was trained in accuracy 
gradually improved in speed: but the group that was trained in speed 
did not constantly improve in accuracy—on the contrary, after an initial . 
improvement it gradually became less accurate (cf. Fig. 3). To effect an 
improvement in accuracy it needed a fresh stimulus directed to this par- 
ticular point; and to the experimenter it seemed that the rate of the 
improvement in accuracy depended mainly on the degree of influence she 
had over individual children, some responding with a great improvement 
in the first or second lesson, others, who were noticeably slow and apathetic 
about the whole of the teaching, only improving gradually. The cases in 
which carelessness has become a ‘habit’ are doubtless those in which there 
has never been any adequate stimulus to accuracy. 

There is another point in connexion with teaching method. The 
curves for accuracy fluctuate, in general, more than the curves for speed. 
This is suggested by Figs. 2 and 3. Table IV gives exact figures for one 
section of the curve. Here the scores (for both speed and accuracy) for” 
the eight lessons from April 7 to May 6 have been averaged, and the daily 
‘deviations from these eight-day averages calculated as percentage of 
the eight-day averages. The results are as follows: 

During this period, then, the average fluctuations in accuracy are, . 
in the accuracy group, four times, and in the speed group twice, those 
of speed. This may be due to temporary causes, such as distraction or 
fatigue, having a greater influence on accuracy than on speed. A method ' 
of teaching, in any case, which is based upon insistence on accuracy must 
involve more constant rebuke and be moré unpleasant to the learner than 
one which makes speed its aim; yet, if the quality of the immediate 
product is the chief concern, this greater variability as regards accuracy 
renders constant attention to it necessary. If, however, the quality of 
only the final product is the important matter, the period of learning 
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may be made much more pleasant for the pupil (and for the-teacher too) 
by neglecting fluctuations in accuracy, since accuracy by the way seems 
not to be essential for final accuracy. 


TABLE IVY. 


Showing deviations of the daily group average from the group average for eight 
days in both speed and accuracy; the deviations being expressed as percentages of 
the eight-day averages. ; 


Accuracy group l Speed group 
% deviation from average for % deviation from average for 
SOC Ne 

Date ` Speed Acouracy Date Speed Acouracy 
April 7 4:7 17-6 April 8 4:9 1-5 

» 2 10 10-6 » 18 4-9 1:2 

» 14 65 30-5 „. l5 25 22-4 

» 19 0-7 23-7 » 20 2-5 29 

» A 13-4 45-0 » 22. 4-9 9-9 

» 28 4:7 23-7 » 20 2-5 1-2 
May 3 2-9 11-9 May 4 4-9 28-3 

9 6-1 9:7 Š 7:3 3 
Total 40 172-7 344 67-7 
Average 5 21-6 4:3 8-5 


Certain features of the experiment illustrate serious difficulties in the 
way of carrying out Gilbreth’s suggestion, even if his general contentions 
were correct. He assumes that before beginning to teach habits involving 
` (or consisting of) muscular activity, the best motions have been dis- 
covered and motion models set up. In typewriting, at all events, owing 
to the large number of combinations of movements, the latter is im- 
possible, and, from this experiment, it seems unlikely that the same 
movements are desirable for all individuals; e.g. many of the children 
seemed unable, through weakness, to use the little finger of the left hand. 
Moreover, many of the children seemed to find great difficulty in learning 
to make, or to omit to make, some particular movement. In the speed 
group this difficulty was more noticeable than in the accuracy group, 
apparently because the effort to work fast prevented them from paying 
adequate attention to the details of their movements. Near the end of 
the experiment, notes were taken of the fingering and the position of the 
hands of the children; of the four who were best, three came from the 
accuracy group, and of the four worst, three were from the speed group. 
On the average too, the movements of the accuracy group were con- 
siderably more ‘correct.’ This result is only what might be expected in 
learning a habit involving varied and difficult movements. Unless some 
extremely stringent system of discipline is in use, it is impossible, if 
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speed is demanded from the start, to insure absolute correctness of move- ` 
ment. Of course, the value of ‘correctness’ of movement is uncertain; 
but it would probably appear in advanced stages of practice. 


V. ConoLusions. 


1. If movements such as are employed in typewriting are learnt 
slowly at first, the length of the learning process is not thereby increased ; 
and it appears highly probable that the same speed can be. obtained 
finally as when speed is insisted on from the start. 

2. If during learning the attention is directed solely to accuracy, the 
speed will gradually improve. If attention is directed solely to speed, the 
accuracy tends to diminish. f 

3. Between the two methods employed—{a) exclusive attention to 
speed, and (b) exclusive attention to accuracy—there seems little to 
" ‘choose when considered simply as methods of learning. The choice must 
depend on other considerations, e.g. on how soon it is desired to use the 
product. 

4, Without special apparatus it seems unwise to demand speed from 
the very beginning, aé it becomes more difficult for the learner to acquire 

‘correct’ movements (assuming these to be ultimately valuable). 

5. It seems probable that a high quality of work can be obtained 
finally, without insisting on a high quality constantly throughout the 
learning process. This would appear to have a very general bearing on 
methods of teaching. . 
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Suggestion and Autosuggesiion. By CHARLES Baupouun. Translated from the 
French by Epen and Cenar Paur. London: George Allen and Unwin. 
1920. pp. 288. 15s. net. 

This very entertaining book shows o once again that successful practice in psyoho- 
therapy has very little to do with whether the practitioner has clearly thought out 
the theoretical basis of his work. The underlying principle throughout is that every 
idea tends to find active expression. When the process leading to such expression is 
subconscious, there is suggestion (p. 26). But ‘idea’ is never really defined at all, 
and consequently can be used in all kinds of ways, and with many different shades of 
significance. We are told that ‘idea’ is simply equivalent to ‘representation’; but 
this does not help us very clearly to understand what can be meant by such state- 
ments ag: “The idea of a sensation of pleasure or pain, the idea of a feeling, tends to 
become this pain, or this feeling.” The diffculty is not rendered any easier when we 
read: “the idea of a sentiment is already the sentiment.” It is suggested in one place 
(pp. 42-3) that an idea is some kind of a schema, and in another (p. 78) that it is merely 

-a tendency. In fact, Baudouin’s terminology in this respect is extremely muddled. 

When we turn to other matters there is the same difficulty. Baudouin shows immense 

enthusiasm, but he mistakes certainty for clearness. What, for example, can be made 

of the ‘law’ “In the conflict between the will and the imagination the force of the 
imagination is in direc ratio to the square of the will”? The really interesting thing is 
how such formulations come to have their undoubted practical value, 

The book is always interesting, often acute, sometimes illuminating; but very 
few readers who are not carried away by enthusiasm will admit that as a theoretical 
formulation it can be regarded as satisfactory. 


The Psychology of Thought and Feeling. By Cmarres Pirarr, Ph.D., M.D.’ 

- London: Kegan Paul, Trench, Triibner & Co. 1921. pp. x + 290. 7s. 6d. 

net. . . 
This is best described as a ‘nice’ book. It contains nothing of importance that is 
.new, but itis written with a good knowledge of modern psychology, and is interesting 
throughout. 
Reports of the Industrial Fatigue Research Board. No. 11, Preliminary Notes on 
Atmospheric Conditions in Boot and Shoe Factories. By W. D. Hamsuy and 
T. Beprorp. pp. 69. 3s. net. No. 13, A Statistical Study of Turnover in 
Munition and other Factories. By Q. M. Broveuron, E. M. NewBoLD 
and E. 0. ALLEN. pp. 92. 3s. net. 

The first of these two Reporta contains nothing of immediate psychological 
interest; it “deals with the practical use of the Kata-thermometer as an indicator 
of atmospheric conditions from the physiological aspect,” and gives many series of 
readings, showing how the instrument may be employed to measure the cooling 
power of the air. The second which includes enquiries into the labour turnover of 
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three factorios engaged in making biscuits, leather goods and drugs, will prove of 
great value to industrial psychologists as an attempt to measure labour wastage 
by a uniform systematic procedure. Evidence is adduced that the high leaving rate 
in the early months of factory service was not restricted to munition factories during 
the war but is still in other factories a sourco of serious economic loss and is very 


largely due to such often avoidable causes as ill-health, incompetence and discontent- 
ment. 


Psychotechntk und Taylor-System. Von K. A. Traum. Erster Band. Berlin: 
J. Springer, 1921. S. vii + 140. M. 24; geb. M. 29. 

The author is an engineer, apparently in the service of the Berlin tramways. 
His descriptions of motion study work apply especially to the training and selection 
of employees in this occupation. Most of them are elaborations of the methods of 
Gilbreth. In several instances the author gives no reference to the sourco of his 
illustrations; in others the work of Moedc, Piorkowski and Amar has been evidently 
drawn upon. The book will prove of considerablo interest and value to cngineers 
and others who are unacquainted with the progress of industrial psychology. 


Man’s Unconscious Passion. By Dr WitFeep Lay. New York: Dodd, Mead 
and Co. 1921. pp. 246. 108. 6d. 
This book deals with the dangerous results of unconscious incestuous passions. 
The theory is ingenious, but the treatment unscientific in the extreme; no evidence 
whatever is brought fo. ward to support the statements which are made. Unconscious 


passion itself is defined in two different ways and no attempt is made to make the 
two definitions mutually compatible. 


The Depths of the Soul. By Dr W. SregeL. London: Kegan Paul, Trench, 
Triibner & Co. 1921. pp. 216. 6s. 6d. 


‘This is a well-translated, readable book, in which the author discusses in popular 
language a number of human affections and motives which are common in every-day 
life. The interest of the book consists in the fact that the topics are treated from the 
standpoint of psycho-analysis. 


The Care of the Adolescent Girl. By Puyutis Buanowarp, Ph.D. London: ° 
Kegan Paul, Trench, Triibner & Co. 1921. pp. xxi + 201. 7s. 6d. 

This book disousses the special difficulties attending the mental transition from 
childhood to womanhood in the light of the work of Freud, Jung, and Adler. ‘The 
cases with which the discussion is illustrated are largely taken from the author’s 
psychological experience in this field. In spite of some vagueness and possible exag- 
geration of statement at times the book contains a useful summary and illustration 
of the views and facts with which it deals: 


Die differentielle Psychologie: im ihren methodischen Grundlagen. Von Dr 
WILLIAM Stern. Dritte Auflage. Leipzig: J. A. Barth. 1921. S. x + 546. 
M. 63; geb. M. 72. 
This is reprint of the edition of 1911 which was exhausted several years ago. 
It contains, as an addendum, an account of the recent progress of the psychology of 
individual differences and a bibliography of nearly 400 books and papers on the 
subject which have appeared between the years 1911 and 1921. 
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Periodic Variations in Efficiency: as shown in mental and physical tests together 
with some weather effects. By ARCHIBALD G. Pzaxs. Baltimore: Warwick 
& York. 1921. pp. 95. Í 
This is a study of general periodic changes in human life, and especially of the 
rhythms of growth through which youth passes, while developing into manhood. 
The author gives a summary of work already done upon the subject; together with 
a criticism of the means of investigation employed by his forerunners. In the experi- 
mental part of his work, the author deals with the question of a seasonal periodicity 
(i) in muscular strength, and (ii) in mental ability. A prolonged series of testa was 
made upon schoolboys; the Smedley dynamometer being used to test variations in 
muscular strength, while for demonstrating any periodic variations in mental ability, 
a primary memory test was given. The results appear to show that as regards the 
physical strength of growing boys, there is a period of increase from September to 
about the middle of December; this is followed by a period of depression between 
January and March, while a renewed period of growth in strength begins in March 
and continues till June. The curve for mental efficiency tends to resemble that for 
physical strength. It shows a rise from September to the end of the year with another 
increase from March to May, the drop between these periods of increase also appears, 
but is less marked than is the case of musoular efficiency. 


NOTES ON RECENT PERIODICALS 


The American Journal of Psychology, Vol. XXXII. 


No. 1, January, 1921. 


The American Journal of Psychology (G. Stanley Hall and E. B. Titohuer). 
Gives a history of the Journal on tho occasion of Prof. Stanley Hall’s retirement 
from the editorship. 


Early Psychological Theories of Herbert Spencer (G. B. Denton). 

Disousses Spencer’s theories of ‘faculties,’ ‘fatigue’ and ‘attention,’ as given in 
his Philosophy of Style. ` 
The Comparative Influence of Majority and Expert Opinion (H. T. Moore). 

Shows by experiments that expert and majority opinion have equal sway over 
the individual in Morals and Music, but that in matters of linguistic preference, the 
chances are ten to seven in favour of majority prestige. i 


The Number-Forme of a Blind Subject (R. H. Wheeler and T. D. Cuteforth). 
Describes how the blind subject never visualises numbers, but translates colours 
into numbers in vocal-motor fashion. 


Some Problems in Regard to Alimentary Sensitivity (J. G. Campbell). 

Hunger is perceptual and appetite involving a different conscious state from 
hunger. Sensations of fullness are Le to stretching of the muscular coat. The stomach 
certainly and the duodenum probably have thermal Sensibility. 


Pleasaniness and Unpleasaniness in Relation to Organic Response (P. T. Young). 
There is no organic-kinesthetic sine gud non of affection. Unplessantness is or- 
ganically positive and active, while pleasantness is negative and passive. 
An Experimental Study of Kinasthetic Imagery (A. H. Sullivan). 
Kinesthetic images of memory are uniform, simple and lacking in body, whereas 
kinesthetic sensations are varied and complex. 


Affective Tendency as Conditioned by Colour and Form (M. Yokoyama). 
As far as relative pleasantness is concerned colour and form are mutually inde- 
pendent in producing affective resulta, even though they are simultaneously operative. 


Brentano and Wundt. Empirical and Experimental Psychology (E. B. Titchner). 
A comparative study of the two writers, Brentano’s payohology being essentially 
a matter of argument, and that of Wundt being essentially a matter of desoription. 


A preliminary Study of the Range of Vieual A ion (S. W. Fernberger). 
Shows that the statistical limen, that stimulus value for which 50 per cent. correct 
judgments are given, is the most reliable measure of visual apprehension. 


Emotions and Instincts (H. C. Link). 

The notions of ‘emotion’ and ‘instinct’ as represented in controversies centering 
round James-Lange theory are obsoure. McDougall’s identification of instinctive 
responses with a “group of emotions arbitrarily selected” is untrue to fact. 


The Relation of the Pleasantness of Colour Combination to that of the Colours seen singly 
(M. E. Washburn, D. Haight and J. Regensburg). 
The unpleasantness or poesin of a colour combinstion is derived not merely 
from summation of the affective tones of its components, but from another factor 
dependent on the combination itself. 


. 
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No. 2, April, 1921. 


Wilhelm Wundt (E. B. Titchner). : ne 
~ An appreciative review of tho career of Wilhelm Wundt. ` 
The Child Mind (H. J.‘Mulford). ouA 
Since mind is the expression of the brain, the development of the child mind is 
only a development of consciousness in the child brain. 


On the Relevancy of Imagery to ihe Process of Thought (C. Comstock). 
- H imagery is present as part of the contents of thought, it is ṣ¢pso facto relovant to 

the thought. í 

An objective Interpretation of Meanings (J. R. Kantor). = š 

Meanings are definito responses to stimulating objects in their proper setting, 
differing from differential reactions in that thoy condition a succeeding aot. 

A quantitative Investigation of the Effect of Mode of Presentation upon the Process of 
-Learning (F. J. O’Brien). 

The modality of imagery which a learner cmploys is determined by his ideational 
type, and only secondarily by the mode of presentation. < 
Voluntary Control of Likes and Dislikes; The Effects of an ae Voluntarily to change 

the Affective value of Colours (M. F. Washburn and S. L. Grosse). 

Extreme judgments of preference are harder to change voluntarily than moderate 
ones and judgments of oxtreme unpleasantness are decidedly harder to change than 
judgments of extremo pleasantness. : 


Journal de Psychologie normale et pathologique (XVIIIe Année). 
ae No. 7, July, 1921. ` 


Doctrines et méthodes psychologiques de ? Inde (P. Masson-Oursel). 

The metaphysical assumptions of Indian Psychology are contrasted with those of 
European Psychology. This is followed by a resume of the essentials of (1) Brahman- 
istic Psychol of the Vedas and Brahmanas, (2) Buddhist and Jain Psychology 
and Metaphysics, and (3) Hindu Psychology, religious and philosophical. Finally an 
account is given of the psychological analysis of the individual which is common to 
all branches of Indian thought. i 
Un fait de rire (G.-H.-Luquet). . 

An incident in the war introduces a discussion of laughter as æ liberator from 

ainful situations. The kinds of stimuli and situations which produce laughter are 
dis inguished. Special attention is paid to tho muscular response to such relieving 
stimulation. 
Dinterprdation du rhythme du coeur dans certains réves (M. Déat). 

Three dreams occurring to a subject in a Haar Sia state presont markedly rhythmic 
characteristics which are ascribed to the rhythm of the heart-beat, changes in the 
former rhythm being correlated with changes in the rhythm of the latter. 

A report of a meeting of the Société de Psychologie is added with papors by 
P. Solier on The Nemo-muscular phenomena which accompany the processes of rapid 
‘weaning’ from morphine, and by R. Stumper on certain points in the psychology of 


ants. : 
Psychological Monographs, Vol. xxx. 
No. 1, Whole No. 134. 
A Tentative Standardisation of a Hard Opposites Test (Mario Haekl Means). 
Tho aim of tho writer was to obtain a standard ‘Hard Opposites Test’ suitable 
for application to college students. Stimulus words were selected, and graded in 


order of difficulty by statistical methods. Each of these words had a number of 
possible responses, and a response was ossigned a value by averaging the values 
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given in each case by five independent judges. A list of these stimulus words in order 
of difficulty was arranged as a group test, and copies were sent to a large number of 
colleges and universities. In this way records from 1628 students were obtained, 
from which norms for college students were established. These standards are pre- 
sented in terms of percentiles for each olass of students, including graduates; ond for 
each sex. ; 

The resulta of the investigation tend to show that success in the test depends on 
native ability rather than on years of schooling, since there is a gont overlapping 
among the classes, and also since the lowest scores gradually rise from year to year 
. While the highest scores remain constant. 


No. 2, Whole No. 135. 


The Influence of the Time Interval on the Rate of Learning in the White Rat (Joseph M. 
Yarbrough). 
The objects of these experiments was threefold: s 

(1) To investigate tho influence of the time intorval upon the rate of learning; 

(2) To determine the readiness with which a given temporal association will 
function backwards, and the most favourable time interval for this functioning; and 

(3) To consider the claims of the rival theories of simultaneous and successive 
presentation in relation to the rato of learning. 

The experiments were carried out in an improved problem box. The animals were 
required to learn first a negative response to pain; then to transfer the response to 
an auditory stimulus introduced in a dofinite temporal relation to tho pain stimulus; 
and finally, to substitute the response from the auditory to a visual stimulus. The 
number of trials necessary to learn each problem was recorded. 

The results show that the number of trials necessary to learn the association docs 
not increase proportionally with inorease in the timo interval between the presenta- 
tion of the pain and auditory stimuli. Also association backwards is vory little moro 
difficult than forwards when a continuous mode of presentation is used, but a time 
interval of one second probably makes backward association impossible. The writer 
conoluded that the simultaneous mode of presentation is slightly superior when the 
exposure time of ihe stimuli per term is unequal; but if the exposure time is equal 
the better mode of presentation depends on the material used. ' 


Journal of Experimental Psychology. 


No. 1, February, 1921, 


The Inspiration-Wapiration Ratio During Truth and Falsehood (Harold E. Burtt). 

When a person is consciously lying, in general, certain of his emotions are aroused, 
and the deceit may be indicated by a measure of emotional expression. The inspiration- 
expiration ratio may be used with fair success as an indication of deceit, but systolic 
blood pressure forms a better criterion. Both measures may be to some extent 
vitiated by voluntary control. 


An Experimental Study of Motor Ability (F. A. C. Perrin). 

Even the simplest motor test brings into play a variety of factors which ordinary 
experimental conditions do not attempt to analyse or isolate. In particular there 
can be no satisfactory study of motor accomplishment apart from a consideration of 
how motives operate. 


Comparative Simple Reactions to Light and Sound (F. L. Wells, C. M. Kelley, Gardnor 
Murphy). ` 
The relation between reaction time to sound and light is dependent on the mag- 
nitude of the stimuli compared, and in addition may differ very considerably for 
different individuals. There is greater individual difference in reaction time to sound 
than to light. : 
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Experimental Study of the Stimulus Error (Samuel W. Fernberger). 

The different results obtained from the well-known experiments according as the 
subjeot’s attention is directed upon the poner of the stimulus or upon an analysis 
of his own responses, are set forth, and the significance of both attitudes discussed. 
It is claimed that the experiment shows the futility of a statistical treatment of a 
purely behaviouristic study, apart from introspective control. 


Zeitschrift fir Psychologie. Band 87. 
Heft 1 und 2. Juni, 1921. 


W. Kohlers physikalische Theorie der physiologischen Vorgänge die der Cestaltwahr- 
nehmung zugrunde liegen (Erich Becher). 

An account and criticism of W. Kéhler’s theory of Form. Köhler has attempted 
to acoount for the fact that the perception of a whole is other than the mere sum of 
the percéptions of its parts. He deals first with a physical theory of form, and secondly 
with the physiological events concomitant with the perception of form in audition, 
To and taste. He then proceeds to establish a relation between the first and the 
secon 


Studien zur zentralen Transformation der Farben (Georg Marzynaki). 

When shadows are cast on a white ground the patch thus formed is matched with 
grey, and yet the white ground shows through the shadow in spite of the fact that 
the same amount of light stimulation can be shown to be operative in both cases. 
The possible objective and subjective causes of this are dealt with. Kindred problems 
of the relation bemes shadowed and dimly-lighted patches, and the matching of 
shadows are noticed. The bearing of Weber’s law on the problem is particularly con- 
sidered, and an account is given of some shadow experiments. 


Uber die Vorstellungswelt der Jugendlichen und den Aufbau des intellektuellen Lebens 
(E. R. Jaensch). 
The author has edited a collection of papers on the objective world of children 
and the buildi of the intellectual life, of which three are here presented by 
Edith Heth, qi, “R. and W. Jaensch, and Alfred Jösser. 


PROCEEDINGS OF THE BRITISH PSYCHOLOGICAL SOCIETY 


GENERAL MEETING 


October 15, 1921. The Origin of Affective Tono, by C. S. MYERS. 
December 10, 1921. Tests of Practical Ability, by MARGARET M°FARLANE. 


SECTIONAL MEETINGS. 


: Epvoation SECTION. 
October 4, 1921. A Basis for Experiments in Msthotic Appreciation, by MARGARET 
BULLEY. ' 
November 8,1921. The Problems of Intelligence and Intelligence Tests, by J. A. 
” GREEN. 


. MEDIOAL SECTION. 
October 26, 1921.- The Affect in Dreams, by W. H. R. RIVERS. 
' November 23, 1921. The Castration Complex, by DovaLas BRYAN. 
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OF TIME IN CHILDREN. 
` By E. ©. OAKDEN anp MARY STURT. 


§ 1. Introduction and tests employed (pp. 310, 311). 

$2. The ‘questions’ test (pp. 311-316). 

§3. The ‘order of date’ test (pp. 316-318). 

$4. The ‘temporal absurdities’ test (pp. 318-321). 

§5. The ‘temporal completion’ test (pp. 321-323). 

§6. The ‘pictorial identification’ test (pp. 323-327). 

$7. The ‘temporal order of historical characters’ test (pp. 327-329). 
§ 8. The ‘temporal memory’ test (pp. 329-338). 

§9. The ‘making an appointment’ test (p. 333). 

§ 10. Summary of experimental resulis (p. 334). 

$11 General educational implications of the tests (pp. 335, 336). 


PREVIOUS investigations in ‘time-sense’ have been concerned mainly 
with ability to estimate and reproduce intervals of time; this reproduc- 
tion being made without reference to the converitional scheme of time 
measurement expressed by our system of minutes, seconds, etc. Such 
investigations were intended to throw light on the origins and primitive 
forms of the time experience, In the following experiments, on the other 
hand, our aim has been to inquire into the knowledge and appreciation 
of time as measured by instruments of precision and arranged in a con- 
ventional scheme. Knowledge of this ‘conventional time,’ as possessed 
by the educated adult, is the result of a gradual process of learning—not 
‘due to some innate faculty or acquired suddenly in the course of infancy 
or childhood. The learning proceeds partly by contact with adults, who 
already know the use of the different time-words, and partly through 
definite teaching in such subjects as history. Indeed, the comprehension 
of time as measured by conventional means is a condition of the full 
appreciation of many school subjects, especially those with any historical 
elements. Therefore, our aim in the following inveatigations into children’s 
knowledge of ‘conventional time’ is mainly educational. 
J. of Psych, xm. 21 
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§ 1. Introduction and tests employed. 


The growing sense of time in children has been studied through their | 


vocabulary—a method which, though probably the best yet tried, suffers 
from the disadvantage (especially in the youngest children) that the in- 
ability to use a word correctly does not always mean that the experience 
connoted by the adult use of the word is lacking. The subjects of our own 
experiments were chosen from the schools; they do not therefore include 
any children under four years of age. This objection has therefore less 
weight in the present case. What we have attempted to trace in these 
children is the growth of that sense of time which gives us the power to 
think in dates, to make and keep appointments, and to form plans in- 
volving temporal factors. It is obvious that in making such plans adults, 
at least, think directly in conventional units of time, e.g. minutes and 
seconds, and not in subjective sensations of duration. 

On these problems little work seems to have been done; yet children’s 
ignorance and incapacity in such matters are notorious. Binet’s observa- 
tions on the subject are well known1. In his 1906 scale he ascribed to 
children of 6 years the knowledge whether it is morning or afternoon, 
and to those of 9 years the knowledge of the day of the week, the month, 
day of month, and year. At 10 he supposes children to be able to repeat 
the names of the months correctly. In his study of reasoning in children?, 
Burt comments on the great difficulty they seem to find in making 
“time syntheses,” but he does not consider the matter further. The 
other studies of children’s knowledge of time, e.g. those of Decroly and 
Degan, deal with children under the age of 5. 

Our own aim being, as we have said, primarily educational, we have 
attempted to provide experimental evidence bearing on (a) the methods 
of history teaching, and (b) the age at which certain aspects of it could 
most profitably be begun. This seemed to involve an investigation into 

(i) the child’s understanding of ordinary time- words and symbols such 
88 are in use in every-day life; 

(ii) his power to form the conception of a universal time scheme 
extending into the past and future, and his ability to use the dates by 
which such a scheme is symbolized; 

(iii) his knowledge of the characteristics of definite epochs in the 


time scheme and his ability to place these epochs roughly in the correct _ 


order; 


1 Development of Intelligence in Children. Eng. Trans. 1916, pp. 206-217. 
2 J. of Hap. Ped. Dec. 1919. ` 
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(iv) the matter and methods used by the child in thinking about 
historical data; 

(v) the importance attached by children to time in comparison with 
other elements in their experience. 

The knowledge tested under the first two heads is clearly an indis- 
pensable preliminary to any profitable study of history, if history is to 
mean more than the mere description of ways of life without reference 
to chronology or causation. The third and fourth heads rather concern 
what has been assimilated, and have more bearing on the methods that 
can be employed in teaching than on the general question of the growth 
of the concept of time. The last head directly concerns selection and 
emphasis of material for teaching at different stages. 

The tests used were: 

A. A list of questions intended to illustrate (i) and (ii) above. 

B. Lists of historical characters with dates, dealing with (ii) above. 

-© ©, An absurdity test, two completion tests, and the arrangement of 
"people in order, in their centuries and in epochs. The last of these 
tests had two forms: (a) the names of people were given; (6) pictures 

were shown. All these were used to illustrate (iii) and (iv) above. 

D. A memory test and the composition of a letter, dealing with (v) 

above. 
§ 2. The ‘questsons’ test. 

This test was always given individually and orally when given to 
the younger children. To one set of older children, ages 8-10, it was given 
in class as.a group test, and the answers were written. 

The following is a list of the questions asked: 

. What is your age? l 

. What is the date of your birthday, (a) month, (b) day of month? 
. Is it morning or afternoon? Why? 

What day of the week is it? 

. How long would it take you to walk round this room? 
What season is it? Why? 

What month is it? 

What day of the month is it? 

. What year is it? 

. In what year were you born? 

. What day is it at [eg. Newmarket] now? 

. What time is it now? 


. What time is it for your mother at home? 
. Robin Hood lived in 1187. (a) Would your mother be alive then? (b) Would 


your grandmother? : 
. Would Christ be alive then? 
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16. How long is it since the [ag. Easter] holidays? 
17. What time does School begin? 
18. What time does School end? 
19. Shall you come to School on Saturday? 
20. How long will it be till holidays begin again? 
` 21, (a) When you are [e.g. 10], shall you be older or younger? (b) Will your 
mother be older, younger, or the same? 
22. How long have you been talking to me? 


In answer to Q. 5 two estimates were required, the second (called 5b) 
after the child had actually walked round the room. Q. 13 was always 
introduced by—“ Has your mother a clock at home?” and “Is it right?” 
It was actually asked in the form, “ What time would she see if she looked 
at it now?” Q. 14 was asked thus, “Have you heard of Robin Hood?” 
If the answer was “No,” the experimenter said, “He was a robber and 
lived in the forests. He lived in the year 1187. Was you mother alive 
then?” 

In marking, four symbols were used. R = right; W = wrong; — = no 
answer; | = an absurd answer. The marking of most of the questions 
presented no difficulty, but a few questions need special mention. 

Qs. 8 and 9 had to be quite right. The children were told the date in 
school. 

Q. 12. Five or ten minutes’ latitude was allowed. 

Qs. 16 and 20. Estimates of more than a week out counted as wrong. 

Q. 22. An answer of five or ten minutes counted right (the tests 
actually took about 7 minutes); a greater or less time, e.g. 2 or 15 minutes, 
was counted wrong. 

Such answers as the following were counted as ‘absurd’: 

Q. 5. Five minutes or over. 

Q. 6. Any answer that was quite wrong, e.g. “Nearly July, because 
the apples are on the trees.” Any answer that was reasonable, e.g. 
“Summer, because it is so hot” (the.day being a particularly hot one in 
March) was counted as right. 

Qs. 7 and 9. Any answer apparently senseless, e.g. 3. 

Q. 12. A time more than two hours out, or some repeated phrase that 
seemed to mean nothing. 

Qs. 16 and 20. All periods much too long or too short, e.g. 5 days 
instead of about 2 months, or 6 or 12 months instead of 2 months. 

Qs. 17 and 18. Any time more than one hour out. 

Q. 22. Any time more than half-an-hour out. 

The following Table shows the percentage of children answering each 
question rightly (R), absurdly (!), and failing to answer (—), at each age. 


t 
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The percentage of children answering wrongly (W) is not shown, but can 


readily be calculated. The questions are arranged in order of increasing 


difficulty. 
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In estimating the ages at which the various quéstions can be answered; 
it is perhaps best to consider the columns giving absurdities and failure 
to answer. The 4-year-old children know very little, and their absurdities 
are mainly in answers to those questions which involve giving the time 
of day. At 5 years of age the greater number of absurdities i is to be 
the absurdities have largely disappeared, thus na on our system 
of marking, a certain general knowledge of the terms involved. The 10- 
year-old group is small and came from a class in which the average age 
was 9; it therefore consisted of children below the average intelligence 
of the class. In spite of this, the 10-year-old group is on the whole better 
than the 9-year-old group, and shows a fairly close approximation to the 
adult knowledge of time. 

There seems to be a slight change in the order of difficulty of the 
questions at different ages. This may well be due to the smallness of the 
groups investigated. Accidental factors have undoubtedly affected the 
position of certain questions!. 

To arrange the questions in order of difficulty, and to determine thus 
the order of the growth of knowledge, are difficult. Some facts, however, 
seem clear. The duration questions are clearly the hardest, so much so 
that they are beyond the power of most adults to answer correctly. 
E.g. Q. 5 was only answered correctly by one adult out of seven tested, and 
he was an amateur photographer practised in estimating short periods 
of time. The difficulty of Qs. 16 and 20 for the children seemed to 
be partly due to their inability to perform the necessary calculations, 
such as would be made by an adult if he could not tell ‘off-hand’ the 
length of time before a certain event. It is noteworthy that only one 
of the younger children made use of organized experience, saying, “I 
suppose the term will be three months; it usually is.” 

Next in degree of difficulty may be put the questions involving the 
time of day. Q. 12 is probably too hard for most adults; the man who 
can tell the time correctly without looking at his watch being generally 
regarded as something rather out of the common.. It is noteworthy that 
Q. 17 proves to be much harder than Q. 18. It might be thought that 
this is due to the children tending to confuse the time of leaving home 
with that of the actual beginning of school, but for the fact that they 
give a time that is late quite as often as one that is early. Knowledge 


+ Cf. Q. 15; the children of the school which wrote the answers to these questions had 
clearly been taught that Jesus lives eternally, wherefore in almost all cases they said that 
He was alive at the same time as Robin Hood. 
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of other points seems to grow irregularly; though the tendency is for 
growth to occur outwards from the more to the less personally interesting, 
and from frequently recurring cycles to those of longer periodicity. 

Both the day of the month and the year involve counting and this 
does not become easy and habitual until a child is about 7 or 8 years 
old!. The season seems to children much less a mark of time than a 
description of concrete material things that enter directly into his ex- 
perience. Winter really means for them snow or Spring, flowers. Con- 
sequently a wrong season may be given with the right description; on 
a very warm March day Q. 6 may produce many answers such as, 
“Summer, because it is so hot.” This also explains the greater difficulty 
children find in giving a reason for their thinking it is morning or after- 
noon. When a reason was given, and not merely the intuitionist’s “I just 
know,” it usually concerned personal activity, often a meal. Such, 
answers as “The sun is setting,” occur but rarely. 

Perhaps the most interesting results are those bearing on the universal 
nature of time. Most children realise quite early that time is the same all 
over the same town (Q. 13 can be answered by 50 per cent. of the 4-year- 
old children) and also that the sequence of time in the future for others 

` is the same as for themselves (v. Q. 21). But even at 10 years of age the 
fact that time is (practically) the same in different English towns is not 
realised in all cases. One 8-year-old who knew that it was Saturday in 
Cambridge, summed up the matter quite finally, “It would be Sunday 
in London, ’cos it’s a different town, and there are towns where it would 
be Monday.” She was pressed for an example. “It would be Monday in 
Hunstanton, ’cos that is different again.” Of course, children seldom 
express themselves as definitely as this, but in cases where it has been 
‘possible to get the child to give a reason at all for his answer, he seems 
to think as did the child quoted. A difficulty may arise for him from his 
observation of the fact that different people’s time tables vary greatly; 
‘baby’ goes to bed at a time different from ‘sister’ or ‘mother.’ Even 
when ‘time’ is thought of as being the same within the child’s circle of 
experience, why should it be so in places which are apparently so entirely 
disconnected from it? 

Binet commented on the fact that children found great difficulty in 
naming the year, a task which appears easy to adults. This knowledge 
seems to be acquired suddenly, and in a way rather different from that 

.of the other elements of the date. From 4-6 years of age there is prac- 
tically no knowledge of the year. At 7 about half know, and from 8-10 


1 Ballard, Mental Testa, pp. 55, 62, 71. 
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nearly all. It was, however, far from certain'that, because the children 
could give the year as part of the date, they had any real understanding 
of a chronological system. When they were asked to give the year of their 
birth the highest percentage of successful answers was 56 at age 9; but 
at that age and still more at 10, the children ought to have been able 
to make the needed calculation if they had understood the principle on 
which dates were arranged. The other question, 14, intended to test an 
appreciation of dates, did not seem to give results at all conclusive. It 
appeared to be Robin Hood’s name, rather than the date, that suggested 
& period remote from ordinary experience. The description given of him 
as a robber, and the stories of him in the books where he was often de- ~ 
scribed as living in ‘the olden times,’ probably often determined the right 
answer when it was given. Ifthe children had made any calculation, even 
the simplest, there would not have been so much difference between the 
answers in the cases of their mother and grandmother (Q. 14 a and b). 
Apparently, grandmother’s experience could be so remote that anything 
might have happened in those days. One quite clever and well taught 
child of 84, who answered practically all the questions rightly, was quite 
unable to decide about her grandmother. “You see,” she said, “Granny 
lived to be 80.” She never made any attempt to obtain an answer from: 
calculation. Another child, aged 6, placed Robin Hood exactly a generá- 
tion back. “Mother was a baby in his time like I am now, and Granny 
was a young lady, like Mother is.” Many other children said that he lived 
at a time different from Christ, but when asked whether it was before or 
after, they replied, “before.” 


83. The ‘order of dates’ test. 


The ‘questions’ test showed that children make very little use of dates. 
This might be due to inability to perform the necessary calculations, or 
to ignorance of the significance of the dates themselves. We therefore 
gave the following test in various schools, viz. the two lowest forms of 
a Girls’ High School, X, a Boys’ Preparatory School, Y, and two Ele- 
mentary Schools, A and B, the latter in a slum district. We must thank 
all these schools for their kindness in allowing us to carry out this and 
other tests. 

On the black board was writtent 

Attila lived in Hungary in 438 A.D. 

Philip lived in Spain tn 1585 a.D. (or Dante lived in Florence in 
1812 4.D.). 

Nero lived in Rome in 50 A.D. 
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This was read out to the children and they were told to write down the 
names of the people in the order in which they lived, “beginning with 
the one who lived longest ago—furthest away back in history.” The test 
was performed slowly and additional explanations were given if they were 
asked for. When the children had done this, a similar test was given con- 
taining the names of Plato, Burke and Swift. In its earliest form the test 
contained five names; but as only 20 per cent. of the children tested, 
aged 10, were capable of answering, we thought that the number should 
be reduced to three. The results given are forthe shorter form shown above. 


Tas: II. 
Attila series Burke series 
meaane aaaea, rn, 
No. of of answering No. of % answering 
Age children correotly children “correctly 

8 45 51 45 69 
9 75 61 56 71 
10 57 67 40 93 
ll. 52 89 40 93 
12 40 85 87 92 
13 28 96 25 100 


Ability to perform the test varied considerably at the different schools. 
School Y was slightly superior at all ages, though the children were rather 
hurried; B was much the worst. 

The higher scores in the second test are mainly due to the fact that 
school B did not take it; but as all the schools show a slight improvement 
in it, a few of the errors in the first test may be due to the unfamiliarity 
of the task. The majority of the errors, however, show real ignorance. 
They were mainly inversions; and when reasons were demanded, the 
most usual reply was, “Philip comes first because his number is bigger.” 
This error was, however, complicated by the fact that some children did 
not know when the number was bigger, e.g. in the problem below 1898 was 
often thought to be bigger than 1901. Indeed some children seemed to 
judge of the value of a date by its last figure’. Other mistakes arose 
through ignorance of ‘B.0.’ one child thinking that it came after ‘a.D. 
but on the whole there were fewer mistakes due to this than might have 
been expected?. The utter confusion of a few of the children can be 
gathered from the following answers to questions. M.D., aged 10, 
school A: “Nero lived 50 years ago, Dante 1312, therefore Dante lived 
first.” M.E., 9, A: “Look at Dante and Nero, whose date is later?” 

1 This is partly explained by the fact that this school adopts the modern ides of dealing 
with small numbers in arithmetical calculations. Numbers greater than 1000 are therefore 

2 Cf. ‘pictorial identification’ test later (p. 823). 
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“Dante’s.” “Who lived longest ago then?” “Dante.” P.M., 10, A: 
“Why do you think Attila lived after Philip?” “I just guessed, I had 
nothing to guide me.” 

The majority of children seemed vague as to the point from which 
years are enumerated; and even where ‘3.0.’ was understood, did not 
realise whether this point is in the future or past. 

Tt was suggested by one teacher that the children failed because of 
the unfamiliar names and the remoteness of the dates. We therefore gave 
a problem to some of the same children which was free from these objec- 
tions. It ran: 


John was born in 1898, Mary was born in 1901. Who is the older? 


The results of this test were better than those of the other. With the same 
children they were: A 


% answering % answering 
correctly correctly 
the Atiila-Burke ` the John-Mary 
Age series problem 
8 48 67 
9 57 70 
10 50 71 


If this difference is due to the cause suggested, it would be another 
example of the difficulty that children find in generalising their time- 
knowledge. 


§4. The ‘temporal absurdities’ test. 


The two tests above described show that only from about 9 years of 
age can the majority of children be assumed to possess a knowledge of 
the conventional scheme of time-marking used in every-day life and in 
history. Even at that age it is quite unsafe to assume that much more 
than a half of the class understands the principle on which chronology . 
is based, or what is intended to be conveyed when the date of some his- 
‘torical character is given. 

But dates are merely the scaffolding of history, and an understanding 
‘of them is quite distinct from a knowledge of the characteristics of the 
different periods which they denote. It seems probable that the power 
to understand this depends partly on age, even apart from the effects of 
different methods of teaching. We were told by an experienced teacher 
that she had given up telling stories about the remote historic past to 
children of 7 because they seemed quite unable to imagine a state of 
things when there were no trains or when the servant’s ‘night out’ did 
not have to be considered. At 8 she found that they could manage this. 
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Given this power to think of the past as different from the present, there 
still seem to be at least two stages in the development of historical know- 
ledge. The first may be called the ‘negative’ stage; at this stage the 
present is distinguished from the past by the qualities which the latter 
lacks rather than those which it possesses. Hach child sums up the positive 
characteristics of the past, as it appears to him, in some short formula 
such as wearing sandals and skins or worshipping idols. He relegates 
whatever seems to him to be beyond his own experience, or the possible 
experience of those with whom he comes into close contact, to the dim 
regions of ‘savagery.’ 

The second stage occurs only when the child begins to distinguish 
historical periods, and to form a picture of successive epochs approxi- 
mating to that formed by an adult. 

The following absurdity test was devised to examine the child’s 
power of distinguishing a historical epoch from the present; and also 
his power of using effectively such knowledge as was investigated by the 

‘questions’ and ‘order of date’ tests. 


In 55 8.0, Julius Caesar arrived with his troops at Dover. They had had a stormy 
crossing, and now, as the sun was sinking, they splashed through the surf to the land. 


A 
The Britons on the shore were singing at their mid-day meal, and did not notice the 
noise the Romans made until the enemy forces were only a quarter of a mile away. 


B 
A day's march brought the Britons to the spot. The next day, Wednesday, the 


ce) 
30th February, the Romans caught a British prisoner. He told them the British 
> D 
troops were discontented as they wished to go home at once to reap their autumn 
harvest. Caesar was greatly encouraged -i forced a battle the next day. At dawn 





he offered a sacrifice. Taking off Si top- Tat he stood before the Altar and prayed 
~F 
“O, Lord Jesus, may this day, Friday, by others regarded as unlucky, prove fortunate 


H 
to us.” The Romans won a great victory due to their superiority in gun fire. The 
British chieftain mer taken prisoner and aver in Caesar’s triumphal procession. 


three years later, 58 5.0 B.o His grandson-is still still living i in a remote corner of Scotland. 


This test was given with the instructions: “ Here is a story. In it are 
many things which are wrong, nonsense or absurd. You are to underline all 
the things that you can find wrong or absurd, and to write in the margin 
why you think them so.” An example was then givent. The actual test 


2 Tt was taken from the absurdity test given in Ballard, Mental Tests, p. 38. 
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was given to school Y (cf. p. 316) throughout?, to two forms of school A, 
ages 8-11, and to forms I, II and HI of 'a Bristol Central School, ages 
11-14. The results may thus be tabulated: 


Percentage of children scoring each point. 


Age 8 9 10 1l 12 13 14 

No. of : 

children 26 61 71 55 65 66 24 Total Average 
A 27 47 49 78 86 79 88 454 65 
B 8 18 30 60 68 48 75 308 44 
Cc 35 25 8 33 37 29 21 188 27 
D 27 33 4l 64 66 76 50 357 51 
E 60 49 54 73 83 86 83 478 67 
F 15 16 25 44 48 39 58 245 36 
G 23 35 34 54.. 48 53 48 293 42 
H 31 37 59 80 95 94 100 496 71 
K 27 20 20 42 43 38 12 202 29 
L 42 47 61 89 89 83 83 494 70 


Average 285 327 381 61:7 661 625 61:6 

If one considers the results obtained by children at different ages 
the most noticeable fact is the sharp improvement between the ages of 
10 and 11. Both above and below that age there is but little improve- 
ment; at that point the score practically doubles. The results of school Y 
are markedly superior to those of the other schools, the average score 
in this case for all ages being 56 per cent., and in all the other schools 
together being 42-1 per cent. In spite of this, however, the order of 
difficulty of the points is practically identical. This shows that the test 
presented the same characteristic difficulties to each group, although the 
boys of school Y were more competent to deal with them. 

If we range the points in their order of difficulty, the easiest first, 
they run: 
Gun fire. sear 
Grandson still alive. 
Caesar’s top-hat. 
Sun-set and mid-day meal. 
Autumn harvest. 
Day’s march. 
Friday following Wednesday. 
Christ worshipped in 8.0. 
58 B.o. 3 years after 55 B.C. 
30th of February. 


‘2 Tt was impossible to teat the top mathematical form at Y. This meant that only two 
of the top classical form did the tests. As the school is predominantly classical the cleverer 
13-year-olds and some of the best 12-year-olds did not do the tests. The absence of these 
boys influences the results of the ‘J. O.’ test and ‘completion’ test. - 


Ora woh Be p | 
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We can divide these points roughly into three classes. H, L, E 
emphasize the distinction between the past and the present, and are the 
easiest. A, D, B come next and have to do with time as measured by 
reference to natural phenomena or personal activity. The last four points, 
G, F, K, C, exemplify purely conventional marks of time. If we compare 
these results with those obtained from the ‘questions’ test (pp. 311-316), 
the correspondence is, on the whole, remarkably close. In the ‘questions’ 
test the ‘day of the month’ is one of the hardest—almost the hardest if 
we exclude the very difficult ‘duration’ questions; while in the above 
absurdity test C proves the hardest point. In both tests, points relating 
to the year and to the connexion of Christ with the beginning of the a.p. 
period occur next in order of difficulty. Points requiring a knowledge 
of the different seasons and the power to realise, however vaguely, when 
a period passes the span of life of a grandfather or grandson, came third 
in order of difficulty. All this seems to show that there is actually a 
definite order in which these elements of knowledge are acquired, and 
that this order can be demonstrated in different types of material. 

While this test thus confirms the results of the ‘questions’ test, it 
also supports the view that the earliest distinction the child makes, is 
between the present and a historical past which is as different as possible 
from that present. This was shown to some extent by the reasons given 
by the children for marking the various points in the absurdity test. 
In addition to those points which the experimenter intended to be 
observed, many others were marked as absurd that were not meant to 
appear so, e.g. dating by our calendar. The comments made show a 
gradual change in type. Those of the younger children almost always run: 
“They did not have dates.” ‘The Britons had no troops.” The past 
appears to be considered simply as negating existing practices. As the 
children grow older, a positive standard of judgment appears. “Caesar 
had a helmet and therefore could not wear a top hat.” Or, “They did not 
know about dates and days till the English came.” In one case a boy gave 
a long and quite correct account of the Roman calendar. This change is 
noteworthy, and seems to occur mainly about 11 years of age. 


§5. The ‘temporal completion’ test. 


To investigate further the positive differentiation of epochs we used. 
at first two ‘completion’ tests. The children were given sentences dealing 
with the dress and social life of the Romans and of the English in the 
time of Charles I, and were asked to complete the sentences correctly. 
The marking was necessarily difficult, but it was all carried out by one 
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person and every effort was made to keep it uniform. The papers were 
marked in five grades G (good), F +, F (fair), F —, B (bad). To be B the 
completion had to bear no reference tothe period indicated, e.g. attributing 
to the reign of Charles I the mud huts and human sacrifices of the ancient 
Britons. F showed a passable, though generally vague knowledge of the 
period, G a really definite one. 

The following is one of the blanks used. The other was exactly the 
same, save that it dealt with the Romans. 


I. The ocoupations of the English in the time of Charles I were ...........sssscveees 
2 Their food consisted Of .......cseeeasssecceeeereeeenettessneesersseeeseeeesaneesenaeneeees 
3. They lived in houses made Of ...........ccsescceeeeeecsseeeereeenscnsceseaseesenneeweeneees 
4: Their ohied oity Wa) <sisi<cc32sccs a3 <hcesse$s0-cts aaa iae ina R i aa aa i 
5. When they went to war the weapons they used were .....sssrsrereerrerereerieee 
8. When they were at peace they wore on their bodies ..........cccceseseseseeneeretens 
"a7. On their heads they Wore .....ccccccssescccssesccessseeceesecetesaneseecseceeeesneeecsaness 
8... On their feet thoy Wore: scccivadessccavesecicnseontsiedansicuenvevenssatcenssddedecdsseanes 
9. They worshipped............... and to please him they ..........scsceseseceeeesseneneee 
10. The language they spoke Was ........scccccsssesecsccsseueseseueceenseassseseesaueesceonenes 
11. We know about them because they have left .............c:csscscssercenseneeneeeeenes 
BD desvesssvevanerusossadacasucessvascecousensvudedecsaaoasanssenddu tuscdoeduuvevs ETE 
The scores for school Y were as follows: , 
L Romans. 
% at each age scoring 
per a 
No.of Fand 

Age children over* G B 

8 l4 29 0 43 

9 21 33 0 57 

10 30 44° 3 20 

il . 40 62 22 25 

12 34 71 18 6 

13 25 68 20 20 

IL Charles I 


Age children over* B 
8 14 36 0 43 

9 20 26 0 55 
10 33 42 9 39 
11 4l 56 17 15 
12 36 61 17 17 
13 25 78 24 12 


* These figures include those scoring F, F +, and G. 


E. ©. OAKDEN AND Mary STURT 323 


The papers were on the whole good. The following is one of the best. 
It is from the 10-year-old son of a University historian in school Y. 


1, The occupations of the English were indulging in village sports, and drinking, 
singing and merry-making. 

. They lived in large country houses and their tenants in smaller cottages, 

Their food consisted of eggs, ale and butter. 

. Their chief city was London, but during the civil war, Oxford. 

In war their weapons were swords and blunderbusses. 

At peace they wore velvet jackets and trousers, with Jace frills. 

On their heads they wore cocked hate. 

On their feet they wore top boots or velvet lace slippers. 

. They worshipped Christ and to please him they had churoh on Sunday. 

. Their language was Old English. 

. We know about them because they have left records of births, deaths and 


marriages. 

- The papers marked G were about up to this standard. The same test 
was given at school A to children aged 10-11. The results were sur- 
prisingly bad. No one scored G, the greatest number getting F or F — on 
the Romans, and B on the English. The reason for this was that the 
answers were in a large measure identical in the two cases, and the 
‘sandals’ and ‘idols’ fitted the Romans rather better than the English. 
The tests were separated by a week’s interval, and the difference in 
period was carefully pointed out. The complete failure of these children 
in the Charles I test is all the more remarkable as they had been receiving 
lessons on the social life of England in the time of the Stuarts during 
the whole term. Practically all the children seemed to have ‘lumped’ 
all historical periods together, giving them the general attributes of 
savagery. We could not be certain, however, whether the children failed 
in the test through absolute ignorance of the period, or only through an 
inability to revive their knowledge definitely enough to put it down in 
writing. The next test was directed to clearing up this point. 


mOPN H o 


iad 


§6. The ‘pictorial identification’ test. 

This test, given in school A to standards II, III, IV and V, was in- 
tended to show whether the children could recognize and distinguish 
different historical epochs, and, if they could, what were the indications 
they used in so doing. We also wished to see what means the children 
used to ‘date’ the different epochs, and what knowledge they had of 
actual dates. For this purpose a series of three pictures was shown. All 
were large (about 3’ x 4’), coloured, and historically accurate. As far 
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as possible a definite historical event was avoided, and the scenes were 
those of the ordinary life of the period. The pictures were: 

(1) Charles I with typical Cavaliers and Roundheads. 

(2) Ancient Britons. 

(3) A Tournament in the time of Richard I. 
In connexion with each picture the children were asked to write the 
answers to the following questions: l 

I. Who do you think these people were? 

I. When did they live? (Answer any way you like.) 

II. What things in the picture tell you when they lived? 

IV. Give the name of any man or woman who was alive when these people were 

alive. 

Y. Give the date at which these people lived. Never mind if you have given it 
before; give it again. If you do not know it at all, guess it, but then put ‘q’ 
by your answer. 

Before the test began, a picture was shown as an example and the 
` questions were answered orally by the class. 

The results are best considered by taking together the answers to the 
same question for all three pictures, since by this means any differences 
due to freshness of acquaintance or to the skill of the teacher may cancel 
out. As the concentric method! of arrangement of the history syllabus 
is in force in this school, all the children should have learnt something of 
each of the periods on which they were questioned. 

In answer to question 1 some children gave answers which were, as 
a matter of fact, not correct, but which could easily have been so. There 
was nothing in the picture to contradict such answers, though to a mind 
familiar with the pictures\of English History, the right answer would 
assuredly have been suggested. For example, instead of Stuarts, French, 
Spanish, Roman Catholics, or “Raleigh’s men” were given. Such answers 
were marked ‘vague.’ 

Answers such as “Romans,” “Britons,” “Danes” or “Crusaders” 
to Q. 1 for the Charles picture, or “Romans” for the second, or — 
“Danes” or “Napoleon’s men” for the tournament picture were of 
course wrong. 
© The percentages of wrong (W), no answers (NA), vague (V) and right 
(R) answers to Q. 1 are given on the next page. 

The drop in the 12-years’ results is due to the backwardness of the 
children tested. They would otherwise have been in a higher form. The 

1 The ‘concentric method’ is that by which the history syllabus is so arranged that 


the same ground is covered in successive years, but in each year the subject is treated from ' 
i different point of view, or with wider or narrower scoops. 
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high scores in the answers to the questions on the Britons are probably 
caused by the attention that is given to this period in the Elementary 
Schools, and also by the greater facility with which more remote periods 
are differentiated. As in the ‘completion’ test, most absurdities were 
made in regard to the Stuarts, the period nearest and most like our own. 


Age 8 9 10 ll 12 

No. of children. -© 10 29 ` 55 72 oO 5 
aerarmea nannan, n aa 

, WNAVRWNAVRWNAVRWNAVRWNAVEB 

Charles I 50 20 20 10 24 34 28 14 31 14 31 24 29 16 36 20 28 24 24 24 

Britons 020 08021 3 76911 71368 5 3 092 8 0 092 

Richard I 40 10 0 60 21 38 10 31 44 14 13 29 59 6 113360 8 032 

Average% 30 16 6 46 22 25 16 38 28 11 19 4038 8 154832 10 8 47 
i Samanea pa mem Siam yee nn” Nt pe nl” 

%ofWandNA 46 47 40 36 

% of V and R 534 53 59 64 55 


The increase in the number of ‘vague’ answers is probably due to 
the child’s increase in scope of historical knowledge without at the same 
time being able clearly to differentiate between national types. It is 
interesting to notice that this ‘vagueness’ is highest at 10 years and that 
it decreases at 11 with an increase in correctness. This agrees well with 
the more positive knowledge which appeared in the other tests at 
this age}. 

In answering Q. II the children chose one of four different ways of 
‘marking the period: 

(a) By a date. 

(b) By an epoch. This was often vague. B.C. was counted as an epoch, 
- as were also “Stuarts,” “Stone age,” “Middle ages,” “Olden days,” 
“Days of Chivalry.” 

(c) By giving the name of a person they associated with the period, 
e.g. “In the time of Charles I,” or “When Julius Caesar was alive,” jor 
“In Robin Hood’s time.” 

(d) By saying definitely, or indefinitely, how long ago, e.g. “2000 
years ago,” or “a long time ago.” 

The results for Q. II are shown on p. 326. 

On these results two questions arise, (i) what means did the children 
use to mark the period? and (ii) with what degree of correctness did they 
use these means? 

As to (i), the most noticeable fact is the great popularity of the Date 
or of a Person as a time indication. Of these two the Date is the more 
popular at the earlier ages, but it is so frequently wrong that it cannot 


V. Resulta of ‘Julius Cassar’ test and ‘completion’ test, pp. 319, 321, ante. 
J. of Psych. xm. 22 
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have much meaning. Between the ages of 9 and 10 a change occurs and 
the association between an epoch and a famous person of that epoch 
becomes the characteristic method of ‘dating.’ Of the other two methods 
“Long ago” is popular with the youngest children, but rapidly becomes ~ 
rarer as they grow older. The Epoch is always rather unusual except at 10. 
This result may be due to accident, or it may indicate the point at which 
the change from the indiscriminate giving of dates is ceasing, and know- 
ledge is hardly yet definite enough to allow them to name a Person in 
the period. 

Age 8. 9 ; 10 

No. of children 10 29 55 

Percentage of children answering by :— 





aA 
6 E M IANA D E M LANA D E M LANA 


Picture L- 2 05010 0101020 0 0 328 721 7 321310 018 716 241514 4 9 
5 2 1020 20 0 0 020 0 30 1874 14: 0 1014 7024 27 033 0 47 7 618 
m T2 20 20 10 10 010 030 0 1821 4714 314125 4 71111 29 0 42411 

Average% 1038013 3 3 7131010 1127 8 910 714130 10 817 919 7 81113 

ee ea Oe ee we ee a ~ ey eee w 

Incorrect + 40 16 10 2 10 82 WH 17 15 30 18 26 26 19 18 


correct added 


No. of children... ... 72 25 
Percentage of children answering by:— 
D E M LA NA D E M LA NA 
4 


Picture Il 2 .. .. 315 1114 2011 3 11 6 0 12 44 16 28 40 
» OE 2... .. 00 140 11 3 12 3 3 36 0 164 8 4 204 8 
» W?2.. .. 77 %IW ¢< 3521 41 10 0 12 84 2820 164 8 
Average%... ... «. 22 7 12 6 2212 6 6 6 12 8 94 3717 1838 7. 
— ——_~ —_— —— -——_— — =~ le Kd 
Incorrect + correot added 29 18 34 ll 6 20 13 54 16 7) 
D= Date. E=Epooh. M=Man. LA =Long ago. NA=No answer. 
' Italio figures indicate incorrect answers. \ 


With regard to the accuracy of the answers, there is a steady and 
rapid improvement in those answers which determine a Date by reference 
to a Person. Accuracy as regards the Date itself improves greatly. 
between the ages of 10 and 11, but for the other ages is much the same. 
Accuracy as regards the Epoch is more irregular, being at its best at 10 
years of age. These figures depend on the actual number who attempted 
to answer in these ways and do not show the comparative reliabilities _ 
of the different methods of answering. If we take the percentage of 
accuracy on the totals, the Date gives 47 per cent., a Person 65 per cent. 
and the Epoch 67 per cent. The wild use of the Date by the younger 
children recalls the absurd answers given in the ‘questions’ test to the 


E. C. OAKDEN AND Mary STURT 327 


questions about the time of day by the 4- and 5-year-olds. Evidently, 
exact designations of time pass through a stage in which such are known 
but little or no meaning is attached to them. 

. The answers to Q. III were interesting chiefly as showing a steady 
increase in ability to note definite marks of a period, and as showing 
that it was clothes more than anything else that attracted the children’s 
notice. 

The percentage of those who indicated definite things in their answer 
rose from 36 at age 8 to 72 at age 12, and the average percentage of those 
who noticed dress, either definitely or vaguely, was 80 as compared with 
16 who noticed other things. 4 per cent. gave no answer. 

In Q. IV there was:a steady increase in ability to give a name in 
connexion with s period. At 9 less than half could give any name, wrong 
or tight, by 11 only 22 per cent: failed to answer. At 9 years of age - 
18 per cent. of the answers were right, and 30 per cent. wrong; at 11, 
49 per cent. were right and 29 per cent. wrong. The remaining percentage 
in either case gave no answer. It was noticeable that all the names given 
were those connected with battle or warfare, with the exception of 
King John (two children), Guenevere (one child), Wolsey (one child). 
Henry VIII and Charles I were also given. These have decided military 
connexions. 

There did not seem to be any noticeable decrease in the number of 
guesses which children from 8 years old to 12 years old had to make in 
answering Q. V. The proportions who did not guess vatied between 51 
and 92 per cent. Dates which were not absurd were given in from 31-40 
per.cent. of cases. There was no clear improvement with age. 


§7. The ‘temporal order of historical characters’ test. 

The ‘picture’ test gave us some idea of children’s power to distinguish 
periods and their method of indicating a point of time by the name of 
some prominent person or by a date. We next wished to see (i) what , 
methods they would adopt if asked to arrange persons in sequence; 
(ii) in view of their general failure in the ‘picture’ test to manipulate dates, 
and the low degree of consistency achieved, whether an arrangement on 
a basis of dates would give the same result as an arrangement by some 
other means; and (iii) what would be done in the case of people whose 
dates were not known. 

i. A list of five names was therefore given to the children, and they were 
asked first to arrange the people in the order in which they lived, then 
to assign them to their proper centuries, and then to give their reasons 

22-2 
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for the original arrangement. An attempt was made to do this as a group 
test, but it was found unsatisfactory, and the test was then given in- 
dividually. The numbers are therefore smaller, but more information 
was obtained. The names usually given to the children were Julius Caesar, 
King Alfred, Robin Hood, Charles I, Tennyson,. Admiral Beattie. They 
were varied according to the child’s knowledge. 

The reasons given by the children for their order of arrangement fell 
into three main types. In the case of a few of the elementary school 
children the people were arranged in the order in which they had entered 
the child’s experience, e.g. “I put Robin Hood first because I heard of 
him in the Infant School, and I heard of King Alfred in the first form.” 
This type of answer was never given at school Y. The most usual type 
was a rough dating by epochs, “Robin Hood lived in the time when there 
were few towns, he lived in the forests.” In its most advanced form this 
type involved considerable reasoning. One boy from school Y said, 
“Tennyson comes late in the list. I have been reading his poems and they 
are not old-fashioned.” A third group relied on some external means of 
arrangement. The simplest of these means is order in the history book. 
“King Arthur is before Charles because he comes earlier in our book.” 
This can be carried over to Robin Hood who usually does not occur in 
the books. “He lived about the time of William IT, so he is later than 
Alfred.” 

The most advanced form of this method is the true arrangement by 
dates. Only one child, a girl aged 9, was found to use this method fully, 
though another used it in some degree. There did not seem to be any 
form of arrangement characteristic of a special age. The differences 
seemed rather to be due to greater or less knowledge of the special people 
given; dates being more frequently used when the character happened to 
come from “our period” than when he did not. Very much the same thing 
occurred when a variety of the test was tried on three adults who were 
asked to arrange a fairly difficult list of names. It was found that a 
genuine historian at once assigned the names to their centuries and then 
put them in order. Another, who knew very little history, arranged them 
exclusively on the basis of epochs, though certain epochs had a vague 
date attached to them, e.g. Renaissance, 1400. A third, whose historical 
qualifications were intermediate, seemed to use a mixed system, relying 
on dates as far as she knew them, and then using epochs. This use of 
epochs in the earlier stages of knowledge is quite in accord with the 
greater ease of the points H, L and E in the ‘Julius Caesar’ test. 

When the children were asked to arrange in order by centuries the 
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'names they had already arranged in order, it became clear how little 
importance the majority attached to dates. This was shown in various 
ways. There was very little correlation between success in the two tasks. 
Children who had the order quite or practically right, might get the dates 
all wrong. But more striking were the differences of order between the two 
arrangements. Of 14 children tested at school Y, three changed the order, 
although their previous arrangment was on the page before them. They 
did not appear to regard the second arrangement as an improvement on 
the other. At an elementary school, of 16 children tested, aged 8 and 9, 
eight gave a different order with the dates. Moreover, many of the dates 
were quite absurd and could only have been given if they had no meaning 
for the children. One boy, age 9, who must have known St John from 
scripture leasons, dated him at 1500. Another bracketed Joan of Arc 
and Lloyd George as both living in 300 a.p. Another gave St John his 
right date, but put Robert Bruce, Robin Hood and Charles I all earlier. 

There was a general tendency to put unknown people early, which 
applied also to people who were known by name, but with whom the 
children connected no period. The other well-marked tendency was to 
group people of the same occupation together. For example, Chaucer 
and Milton usually occurred in close proximity, Drake and Admiral 
Beattie, and on two occasions Alexander the Great and Charles I were 
so grouped! This tendency is, of course, well known and widespread; 
it is seen in the seven sages of Greece and in other half-legendary char- 
acters whose dates are approximated. 


` §8. The ‘temporal memory’ test. 

Given a reasonable understanding of the nature of time-words and 
relations, is it possible to show that time-marks possess less significance 
for children than other details, and disproportionately less for children 
than adults? Certainly adult forgetfulness for such details as the time 
of a meeting is very marked, and children seem to be even more unreliable. 
We used two tests for an investigation of this point. The first was the 
reproduction of a story that contained details of various kinds, our object 
being to see if one type of detail was forgotten more readily than another. 
The second was the composition of a letter asking a friend to come out for 
a walk, our aim here being to see if the children would remember to name 
both the time and place of meeting, or would forget one more often than 
the other. In the memory test various stories were used, the two main 
ones being Archbishop John and Chenklo. In all cases the story was read 
through once and the children were asked to reproduce it in writing after 
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an interval of from 20 to 30 minutes. They were told in advance that this 
reproduction would be required. In marking, the stories were split up 
into what seemed separate ideas, and these were counted as correct even 
if the wording was not exactly right, or if they were displaced from their 
proper place in the story. The ‘inaccuracy’ of the memory of any point 
was taken as the percentage of times the point was wrongly remembered 
in proportion to the total number of times it was remembered at all. This 
percentage is later called the coefficient of inaccuracy. 
A B: Cc: D E 

Archbishop John | was a patron of art | in Denmark. | In the summer | of 1679 | 

3 | poor boys | came to him to heip i to learn ee | They eal on 


Sunday | eae | at his palace | at Eie AN | sa said ie had walked | 162 
miles a see him. | The servant | said the Archbishop vould be busy all day. | They 
must T again | at 6 peice in the ATA | They amused PET aA in the public 
gardens | which were only 100 yards | away till the Archbishop could see'them. | He 
gave eek each £27 | and made shes stay in the city | during the ion of June, | to 
see the peat works of art | preserved in die sis there. | In after years | two of 


B Y ò e 
them, | William | and Martin, | became painters famous | throughout eee i 


1 4 
Chenklo d WAS & pigan | ss kened on a rock | hi towored 1120 ft. | 


above the Caspian sea. | He was ony 3 | but his hair was sgl as white as snow. | 


Il 
17 E followers | were ever at his bes and call | The cave was stored with gold 


12 13 
and jewels, | but he became ever sadder ET more silent. | Twice a year, | once when 
14 16, 
the first swallow returned, | once on the sth of November, | he retired to the ee 
17 18. 
peak of the aera | and spent two days | in lonely meditation. | None ae his 


21 22 
seoret, | but in his ls last years | he retired to a monastery | and became a devoted servant 


of the Church. | 


It could not be expected that the time details, however unimportant 
they might be, should all be found together at the bottom of.the list. 
With stories of this nature various circumstances may affect the position 
of the different points. E.g. a certain romantic interest seemed-to attach 
to Chenklo’s hair being white, and this probably affected the-number of 
individuals who remembered his age. In another test the results of which 
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Archbishop John. 
I. 18 children, 12-14. IL. 20 adulte. 
Percen : 
ae Coefficient ee Coefficient 
- bering it ofin- bering it ofin- 
No. Point correctly accuracy | No. Point cor! y accuracy 
G Poor bo bys 78 0 ô Famous painters 95 0 
A Archbishop John 72 23 C In Denmark 80 0 
H Ask him for hel 72 0 G Poor boys 75 12 
O The servant told them 72 0- M They had walked 70 0 
3 Became famous painters 61 0 a Two of them 65 13 
P Archbishop busy 61 0 U Gave each £27 65 7 
F3 56 33 B Patron of art 65 19 
U Gavo each £27 50 25 H Ask him for help 60 0 
R At 6 o'clock in evening 39 0 A Archbishop John 60 37 
8 Public gardens 39 21 _O Servant told them, 55 26 
a Two of them 89 0 F3 50 60 
O In Denmark 33 0 ‘+ Martin 40 20 
L Ata 33 0 8 Public gardens 35 36 
M They had walked 33 0 P The Archbishop busy 35 38 
T 100 33 38 L At Copenhagen 35 12 
Vin city 33 ` 0 E 1679 35 50 
33 0 Q They must come again 30 0 
I Sunday 28 0 8 Wi 30 33 
Z In after 28 0 JM i 25 0 
e Throughout 22 0 K At his palace 25 0 
N 1652 miles 22 50 X. Works of art 25 16 
B Patron of art 22 77 Z In after years 25 16 
D In summer 17 57 R 6 o'clock in the evening 20 0 
JM 17 0 T 100 20 20 
W Month of June 17 0 W Month of June 15 50. 
K Aé his palace 17 0 N 152 miles 165 80 
X Great works of art 17 0 Y In the churches 10 50 
E 1679 il 71 e Throughout Europe 10 33 
Y In the churches ll 0 D In the summer 10 0 
William 11 71. I Sunday 10 0 
Q They’ must come again 6 0 V In that city 5 0 
/ Points in order of difficulty. 
f _ Ohenklo. 
j I. 73 children. I. 8 adults. 
/ 3 Lived in a cave 84 0 9 17 followers 88 0 
11 Cave full of gold 81 2 2 Was a brigand 75 0 
8 Hair as white as snow 73 0 11 Cave full of gold 75 0 
6 Went to peak of mountain 68 6 12 Grew sadder 15 0 
7 Only 48 64 18 13 Twice a year 15 0 
6 Caspian sea 80 15 16 Peak of mountain 75 0 
12 Grew sadder - 53 2 21 Retired to a monastery 15 0 
21 Retired to a monastery 49 18 3 Lived in a cave 63 0 
2 He was a b d 41 14 19 None knew his secret * 63 0 
9 17 devoted followers 41 . 47 4 Ona rock 50 0 
17 For 2 days . 40 12 7 He was 48 50 43 
22 Servant of the church 33 27 8 Hair as white as snow 50 0 
13 Twice a year 31 18 14 Whentheswallowreturned 50 43 
19 None knew his secret 30 19 15 8 Nov. 50 43 
10 Followers at his call 28 5 22 Servant of church 50 20 
4 Ona rock 26 14 1 Chenklo 32 50 
18 In lonely meditation 25 0 5 1120 ge 32 53 
20 In his years 18 53 6 C 32 0 
l4 Whentheswallowreturned 14 50 10 Fo ower nab beck and call © 32 0 
1 Chenklo 1l 87 20 In his last years 32 40 
Lb 8 Nov. 10 59 17 Spent 2 da: 25 9 
' 1120 ft. 8 88 18 In lonely itation 2 0 
Time in heavy type. Place in italics. 
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were closely similar (and which are therefore not given), an age not 
connected with any such detail came out bottom. Moreover, some points 
are more closely connected with the fabric of the story than others. E.g. 
the first five points in Archbishop John could hardly have been’ missed 
without destroying the story. But allowing for these causes of irregularity, 
it can be seen from the tables that the details of time and space do form 
a sediment, as it were, at the bottom of the lists, and that of these two, 
time holds a lower place than space. The percentage of people remem- 
bering correctly the different types of points is: 
Time Space Others 


oh. Children 35-4 48°8 43-3 
A.J. Children 23-1 27 45-5 
A.J. Adults 20 26 54-6 
Ch Adulta, 47 50-4 55-2 


It can be seen that space has always a superiority over time, and that 
both space and time are, except in one case, inferior to the other points 
` taken together. In this one case it seems that thé slight superiority of 
space is due to the fascination for children of ‘life in a cave,’ which heads 
the list. 

The tables of the inaccuracy coefficients show that it is not to time 
or place as such that inaccuracy mainly attaches, but to all definite names 
and figures. With few exceptions, all the high coefficients (over 20 per 
cent.) belong to names or figures. In two of these cases, “patron of art,” 
and “servant of the church,” the mistakes were due to a failure to under- 
stand the phrases. The other three are marks of time: “in his last years,” 
“in summer,” and “the first swallow,” and may perhaps be due to in- 
attention to time. However, the numbers who remembered the existence 
of these points were small. In spite of the inaccuracy in recall, we do not 
find a sediment of names and figures at the bottom of the lists as we do 
with time and place. The mistakes in many cases suggest that it was the 
effort to recall the details exactly that proved difficult. The figures were 
represented by some vague phrase, “some poor boys” taking the place 
of “three,” or “one day” taking the place of “in summer.” It was not 
rare to get an “about” added to the round number e.g. “about 1100 ft.” 
as if the writer were rebuking the experimenter for being unnecessarily 
precise. : 

From this test then we can get some experimental evidence of the 
observed fact that time details are remembered with more difficulty than 
others, but the evidence does not show that this inability to remember 
is more marked in children of ages 12-14, the ages tested, than in adults. 
Such inability would probably have been shown more clearly if we had 
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used younger children, but the difficulty of using the same tests on both 
groups would then have been too great. If, as was suggested above, time- 
knowledge begins to assume its adult form at about 11, this would account 
for the result. 

The last test was intended to illustrate the same point, when the 
problem was not one of memory, but the formation of plans of future 
action. l 

§ 9. The ‘making an appointment’ test. 

This test gave much more definite results. The instructions to the 
children were: “ Write a letter to a friend arranging to go out for a walk 
with him.” The letters were mostly quite short, and the greater number 
made a definite appointment to meet. In these cases it was possible to see 
how many gave both time and place of meeting, and how many forgot 
one or the other. Of 153 children of various ages tested, 128 gave a 
definite place of meeting, only 94 gave a definite time. Of the others, 
however, most gave an indefinite or inadequate time, e.g. to-morrow, or 
Tuesday afternoon. Very few gave absolutely no time indication at all. 
There is e slight improvement with age up to about 13. Owing to the 
conditions of the test the 14-year-olds were more stupid than the others. 
The numbers at 11 years of age are too small to be reliable. 


` No. of o, Difference 
children 


12 33 92 59 

9 23 61 87 26 
10 25 60 88 28 
ll 7 86 7 -15 
12 32 72 94 22 
13 32 59 66 7 
14 22 59 87 28 


Some children gave both time and place. 

From these letters it seems possible to imagine how the plan presented 
itself to the children. In one case they thought of a vacant afternoon to 
fill, and the letters read, “Can you come for a walk on Saturday after- 
noon?” In others the object of the walk was more prominently in mind, 
“Can you come for a walk to Leigh woods?” Of the two the latter was 
the more likely to lead to the making of a definite appointment; in the 
former the writer seemed apt to give no further time indication, ap- 
parently feeling that what was so clear to him must be equally clear to 
his friend. We can conclude then, that in forming plans, time is less 
important to children than space, and that the tendency is very strong 
for a vague time to take the -place of a definite one. 


om 
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§ 10. Summary of experimental results. 


From these experiments we can draw some general conclusions as to 
the growth of children’s knowledge of conventional time. 

(1) This growth is essentially a slow process, already beginning by the 
age at which our experiments started—four years—and arriving nearly 
at the adult level at about 13 or 14 years. The most important period 
in its development seems to be at about the age of 11, when there appears 
to be-a.rapid improvement in all types of time-knowledge. 

(2) Children appear to learn first the meaning of the time-words in 
ordinary use. The order in which these are acquired appears to depend 
(a) on the periodicity of the cycle in which they occur, t.e. the parts of 
the day are learnt before the days of the week, and the weeks before the 
year; (b) on the personal interest involved, e.g. the date of a birthday is 
learnt early, also the occasion of such events as the weekly holiday. 

(3) The day of the month always presents great difficulties, probably 
because of the highly artificial method of numbering and the lack of 
distinguishing activities for the different days. 

(4) Marks of time are closely connected with activities or concrete 
experiences. E.g. the seasons are identified with characteristic natural 
phenomena, and such absurdities as B (day’s march) in the ‘Julius Caesar’ 
test are comparatively easy of detection. 

(5) Passing beyond the ordinary time-words to an understanding of 
chronology and the arrangement of historical epochs is a matter of some 
difficulty. Children find it difficult to arrange dates correctly, and 
apparently attach little importance to them when required to assign 
them to persons, or to arrange historical characters under their proper 
dates. When required to ‘date’ an epoch they prefer to give the name of 
some famous contemporary character. 

(6) In dealing with historical epochs those which are most remote 
from our own time are most readily distinguished. This seems to be due 
to the fact that the earliest distinction is between the present and a past, 
which is mainly negatively characterized. In this past, subdivisions are 
at first ignored: they are only attended to after the age of 11 years. 
Children naturally find it easier to recognize the representation of an 
epoch, e.g. by, a picture, than to give a description of one themselves. 

_ (T) Indications of time appear to play a less important part in 
children’s thought than do those of space. 
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§ 11., General educational implications of the tests. 


The number of children tested is obviously too small to admit of 
drawing dogmatic conclusions; but a few hints as to history syllabuses, 
and methods can perhaps be gleaned, although it must be realised that 
these experiments tested the results of teaching, as well as natural in- 
terest and preference. 

In the first place, it seems that up to 11 years of age in the elementary — 
school, t.e. up to about standard IV or V, convéntional names of time- 
periods, especially dates, have little meaning for children unless they 
are definitely explained and correlated with the child’s own activities; 
e.g. when a week, or a year, or two years, or twenty years, is mentioned, 
it should be connected with the life of the child, mother, family, ete. 
Much might be done if the periods of time used in ‘time’ sums (usually 
taught in standard III) were made more meaningful. It is easy to show 
what a second or a minute means; and a little discussion on how long 
lessons last, how long school time lasts, how long since and before holidays, 
would all educate children in this way. Games and sports involving 
‘timing’ are also helpful here. Definite and direct teaching on ‘dates’ 
is required whenever they are given in the lower standards. In view, 
however, of the apparent lack of interest in such conventional names, 
it seems that the picturesque and descriptive aspects of history are those 
which should receive most attention. Most of the time should be given 
to making the past as vivid as possible in concrete detail. 

Since children at this stage seem to notice chiefly what people in 
bygone ages had not, rather than what they had, it seams that more 
emphasis should be laid on positive detail. The method should not be 
entirely that of noting the contrast between past and present, but should 
aim at building up a vivid and real conception of the past. The contrast 
is obvious to the child in proportion as both past and present become 
vividly known in detail. 

Pictures, models, charts, dramatization, handicrafts, are all a means 
to this end. The chief fault which the writers have noticed in this con- 
nexion is the narrowness of scope in the details of previous epochs which 
are taught. This fault is most noticeable in history dating from the 
Christian era; it is not so apparent in the more primitive history. 

Little ability to conceive of continuity and development is apparent 
up to 11 years of age. This should be left to the higher classes; but in 
the opinion of the experimenters time charts could be much more ex- 
tensively used than they are at present. The concrete, pictorial repre- 
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sentation of a converitional and abstract thing is thus given to the child!. 
In no school where these tests were carried out was a time chart used. 

Since in many elementary school children there was a tendency to 
place epochs, events, and people in the order in which they had appeared 
in the child’s own consciousness, and not in the real chronological order, 
the concentric method can perhaps be called in question; especially since 
the primitive and early historical periods appear to be most interesting 
to children. The use of a time chart might counterbalance the dangers 
of the concentric method. 

The apparent development of a keen interest in sais at the age of 
10-11 years is also significant. In the experience of the writer it is then 
that ‘heroes’ either of fact or fiction evoke most admiration from the 
child. The second stage of history teaching, then, should centre in bio- 
graphy, as the first in intimate concrete details of one historical 
periods. 


1 A useful example is described by H. Madely, School as a Training for Citizenship, p. 38. 


? 


(Manuscript recewed 1 September 1921.) 


THE SCHOOL IN THE SERVICE 
OF VOCATIONAL STUDY}? 


By OTTO LIPMANN. 
(From the Institut fiir angewandte Psychologie, Berlin.) 


I. The need for determining the nature and degree of endowment (pp. 387, 338). 
II. Endowment includes capacities and interests. The ‘material’ and ‘formal’ 
aspects of endowment must be distinguished (pp. 338-341). 
TII. Quantitative and qualitative classifications of vocations (pp. 341-343). 
IV. The value of such classifications for vocational guidance (pp. 343, 344). 
V. The scope and methods of vocational diagnosis (pp. 344-348). 
VI. The functions of the school in vocational diagnosis (pp. 349-351). 


-L 


Ws may distinguish a quantitative and a qualitative aspect of vocational 
study. The one seeks to establish the degree of individual endowments, 
the other the specific nature of these endowments. It has been assumed 
that the degree of the individual’s endowments should constitute the 
only criterion as to whether the individual should in later life be called 
upon to adopt a higher, middle or lower vocation, individuals being 
accordingly drafted to such schools (in Germany Gymnasium, Realschule 
.and Volksschule respectively) as would afford an adequate preparation 
for the corresponding vocations: while a knowledge of the nature of an 
individual’s endowments has been supposed to be of importance for the 
choice of vocation within the general range of occupations suitable for 
the particular degree of endowment that the individual may possess. 
The problem, however, is not so simple. We have largely ceased to 
regard schools as means of preparation for different classes of occupation ; 
the idea of ‘unitary schools’ (Hinhettsschule) is to a large extent now 
understood not only in the sense that schools should cease-to represent 
any particular social class and that transference from one kind of school 
to another should be made easier, but also as signifying that the re- 
cognised demand for differentiation should be met not by a differentiation 
of pupils according to schools, but by a differentiation of pupils within 


1 Translated by J. ©. Flügel. 
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each single school. A separation of pupils according to their degree of 
endowment would have as its consequences: first, that those classes 
which were denuded of the more gifted scholars would be deprived of 
the stimulating influence of leading personalities; secondly, that those 
vocations which are recruited from the lower schools, especially therefore 
the industrial and manufacturing occupations, would have to abandon 
all their leading personalities to the higher professions. Thirdly, there 
exists also the general question whether the concept of endowment can 
bé completely expressed in quantitative terms, or whether we should 
not rather from the beginning distinguish certain qualitative types of 
endowment, such as practical and theoretical types, linguistic and mathe- 
matical types, etc. The idea of the ‘unitary school’ is at present therefore 
often understood in the sense that the pupils Should be grouped according 
to the degree and nature of their endowments, and furthermore that the 
constitution of the groups should vary according to the subject of study; 
that one and the same pupil, for instance, may belong to a less advanced 
group in the case of linguistic studies than he does in the case of mathe- 
matics. 
I. 

Alike for these schools of the future and our schools of the present 
day there exists the necessity of forming a judgment as to the nature 
and degree of a pupil’s endowments. Endowment includes both ability 
itself and willingness to use this ability, in other words both capacities 
and interests (in which statement we understand by interest the active: 
and effective interests only). In the case of interest it is' even more 
evident than in the case of abilities that nature and degree cannot be 
considered separately. Of a very few persons only can we say that they 
display a generally strong or generally feeble interest; in the great 
majority of cases preference is given to one field of interest, or else one 
or more fields of interest are neglected; że. the degree of interest differs 
according to the nature of the field in which it is exercised. 

In considering the different kinds of endowment, with regard ‘both to 
ability and interest, itis possible to distinguish the ‘material’ and 
‘formal’ aspects of endowment. By the material aspects we under- 
starid' the direction of endowment towards those fields of knowledge 
or activity, which as the result of our civilisation have developed into 
fixed ‘professions’ or ‘occupations’; in this sense we may distinguish 
abilities and interests for mathematics, languages, music, sculpture, 
electrical engineering, architecture, carpentry, shoemaking, etc. It can 
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not be the function of the school to establish the existence of these 
material endowments, t.e. to enter on vocational study in the narrower 
sense of the term, and this for several reasons. 

A. The school has no opportunity to observe the behaviour of ois 
with regard to these material fields of endowment. This applies both. 
to the various handicrafts and commercial occupations and also to the 
arts and sciences: the work in school subjects often differs, not only in 
fact but even in principle, from work in the corresponding branches of 
` knowledge and science. The science of higher mathematics has but few 
points of contact with the elementary mathematics which is taught in 
school. The way in which natural science and linguistic science are treated 
in school gives the pupil no conception of the scientific treatment of 
these subjects: though it is of course true that the ‘work school’ 
(Arbettsschule) may help to bridge over this gap. 

B. It would in many cases be difficult if not impossible to determine 
unequivocally the degree of endowment for any one of these material 
fields, since endowment is composed of both abilities and interests, and 
these exhibit no necessary correspondence one to another so far as these 
material fields are concerned. I need only call to mind Goethe’s interest 
in pictorial art—an interest that was quite disproportionate to his pro- 
ductive abilities in this field. Many similar instances could be given; 
as regards myself for instance, I may say that I have no ability, even of. 
a purely receptive kind, at all corresponding to my interest in higher 
mathematios, while on the other hand a certain linguistic ability that 
I possess is unaccompanied by any corresponding interest in the acquire- 
ment of foreign languages. 

C. It is only within very narrow limits possible to T from the 
presence of such endowments as can be diagnosed at an early age, the 
preponderance of similar endowments in later life. This is true more 
especially of the direction of interests, which, as is well known, are in 
youth liable to frequent change as regards their material aspects and 
sometimes undergo complete reversal. But even the material abilities, 
i.e. Just those factors which in the opinion of many constitute vocational 
aptitude, are exposed to change as a result both of development and of 
the actual exercise of a vocation—changes the extent of which is at 
present so little known that conclusions made in early youth as to 
supposed vocational aptitude can possess only a very limited value. 

We do not wish to deny that for the successful practice of certain 
vocations a certain measure of such material abilities, e.g. visual dis- 
crimination, dexterity, attention, memory, etc., is necessary: bat. in, 
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addition to the already mentioned difficulties of diagnosing these abilities 
in youth, there has also to be taken into account, so far as the school 
is concerned in this diagnosis (that is in so far as we are dealing with 
the choice of a suitable career for a given individual, and not with the’ 
selection of suitable individuals for a given career), the further fact that 
the relevant psychological concepts are by no means unequivocal. The 
question whether there is one memory or whether there are different 
memories for different fields, each of which may undergo a different 
degree of development, is one that has long been under discussion in ` 
psychology; and it is at any rate questionable whether we ought not 
similarly to distinguish between different kinds of visual discrimination, 
attention, or even dexterity!. 

The position is more hopeful as regards psycho-physics, 4.e. in matters 
concerned with purely sensory functions, such as visual, auditory and 
tactual acuity; but psychology is only partially concerned with the 
measurement of these functions, which—as in the case of general health, 
heart, lungs, etc.—fall more within the province of the doctor, that is, 
so far as the school is concerned, of the school doctor. The doctor may 
however be very considerably assisted in his work by the teacher, who 
may draw attention to any defects he has observed in his, pupils. 

For the reasons which we have already considered it is impossible, in 
dealing with the choice of vocation, to attach any considerable im- 
portance to the supposed interest of the young person for this or that 
particular vocation; since this interest is in the great majority of cases 
determined purely by the material aspects of the vocation, t.e. it is 
associated with the material or products connected with the vocation, 
such as shoes, cakes, houses, electrical apparatus, etc., and not with the 
actual nature of the work with which young people are for the most 
part quite unfamiliar. , 

We may therefore conclude that any determination of. vocational 
ability undertaken with -a view to the choice of occupation on the part 
of those who are still young must aim at a diagnosis of the ‘formal’ 
endowments only. This is a task which should be performed by the 
school, if it undertakes to give advice as regards the choice of occupation; ` 
it is a task too, which it should be possible for the school to carry through 
to a very considerable extent. 

We must now endeavour to make clear what is to be understood by 


1 In view of the generally assumed close relationship between the requirements of 
particular vocations and certain defintte forms of these psychical characteristics, we may 
include theae abilities among the material endowments. . 
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‘formal’ endowments. I am not in a position at present to make more 
than a rough preliminary sketch of this field, since the investigation of 
endowments, so far as it is connected with the study of vocational 
ability, has hardly yet approached the subject of.formal endowments. 
What I have to say on the matter is therefore far more in the nature 
of a programme for research than of a report of the results of research. 


i. 


In dealing with formal endowments, we may retain the customary 

division into higher, middle and lower vocations, though in doing so we 
- must use these concepts in a definite and special sense. The height of 

any vocation in our scale is determined by the extent to which the 
worker in that vocation acts ‘freely’ in virtue of his intelligence or 
imagination, working little with fixed rules and within fixed limits. 

It is clear that some vocations admit of such ‘free’ action to a greater 
extent than others—the freedom being as a rule greater in learned and 
artistic than in industrial occupations—and that some men are more 
capable and more inclined than others to work on individual lines. A 
man is the more adapted to a vocation which permits or demands work 
of this free and individual kind, the greater his intelligence and imagina- 
tion (both of which are ‘formal’ characteristics) and the greater his 
interest in using the abilities for the free manipulation of given material. 
Men of this kind should avoid vocations in which the nature of the work 
is prescribed in all its details, though it is far from being necessary that 
they should all adopt a vocation of academic or artistic nature; since 
commercial and manufacturing vocations are also capable of being 
developed into higher professions. Such men, on the other hand, as are 
lacking in the characteristics we have just described should of course 
avoid the learned and more especially, the artistic vocations. 

Alongside of this more or less quantitative classification of vocations, 
it is possible to make qualitative classifications, and this from various ` 
points of view. Without going into detail, a few such classifications may 
be enumerated here. All the categories to be mentioned refer to formal 
endowments, both as regards abilities and interests. Among the oldest 
of such classifications—one that is usually confined to the higher pro- 
fessions but which holds good also for many vocations of intermediate 
standing—is that which divides activities into those of a.‘ productive,’ 
‘reproductive’ and ‘receptive’ nature. Another classification, related 
to the above, regards vocational activities as ‘gnostic’ (aiming at know- 

J. of Payoh, xi 23 3 
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ledge), ‘technical’ (aiming at the achievement of results) or ‘symbolic’ 
(representing the inner life of man, artistic). We may further distinguish 
‘theoretical’ and ‘practical’ vocations, according as they demand—in 
general or with special reference to the higher professions—more 
theoretical or practical intelligence?. 

This last-mentioned classification of vocational activities and the 
corresponding endowments constitutes in some respects a transition to 
the material point of view. This is true perhaps to an even greater 
extent of the further classification which treats occupations under 
different heads according as they deal with persons, things or thoughts. 

The value of the classifications we have so far mentioned lies chiefly, 
though not exclusively, in their application to the higher professions. 
The following classifications are perhaps of greater importance in dealing 
with the occupations of intermediate rank. These vocations are classified 
according as they involve more manual work or more mental work; 
exact reproduction of given models or work of a ‘freer’ kind; rough or 
fine work; work that is executed under detailed instruction or work that 
is executed independently; long continuous processes or frequent short 
processes; frequent repetition of the same activity or frequent change 
of activity; concentration of attention on a narrow field or distribution 
of attention over many details; work in which each individual acts 
‘alone or work in which he acts in intimate cooperation with others; 
solitude or companionship with one or several fellow-workers; work out 
of doors or work indoors (room, factory, machine shop, etc.). It is 
difficult to bring’ all these points of view within a single system. An 
attempt at such a system is that which has been made by the Institut: 
d'Orientació Professionalin Barcelona. In this the vocations are classified 
according to the types of intelligence, temperament and character that 
they require. Work that is principally ‘mental’ in nature requires 
abstract intelligence, ‘psycho-physical’ work requires verbal intelligence, 
whilé work that is principally ‘muscular’ requires technical intelligence. 
Temperaments which easily admit of automatization are fitted for work 
of a fixed and definite kind, in which the various processes are constantly 
repeated; while temperaments of the opposite type are suited to work 

1 Theoretical and practical intelligence differ principally, according to our view, in the 
two following respectsa.—{i) In a task which involves theoretical intelligence, the under- 
standing of the task itself makes demands upon intelligence, whereas practical intelligence 
is concerned only with the execution of the task. (ii) In tasks demanding only practical 
intelligence both the starting point and the goal are usually given in terms of perception, 


whereas in tasks demanding theoretical intelligonos, theso are mostly given in terms of 
ie ae ; 
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of a more variable kind. Work is further of a ‘perceptual,’ ‘perceptuo- 
motor’ or ‘motor’ character, and this last classification is made to 
correspond to similar types of character. 

These various formal characteristics of a profession do not of course 
constitute a complete ‘vocational picture,’ but they do include the 
“majority of the essential points involved in the choice of vocation. 
Vocational study must therefore be based on the investigation of the 
endowments corresponding to these various vocational characteristics. 


IV. 


Before we enter upon the problem as to what means exist in the 
school for the determination of these types of endowment, there remains 
a question of fundamental importance to be settled. It is clear that 
not everyone can be easily assigned to one or other of the above- 
mentioned types, and this is true also of some of the young persons in 
need of vocational advice. What significance then have the various 
characteristics that we may have assigned to the various occupations, 
for the determination of mental traits with a view to vocational advice? 
In my opinion the importance of these characteristics lies principally in 
this; that with their help we are enabled to recognise, on the one hand 
those who are specially suited (or so to speak predestined) for particular 
occupations, on the other hand those who are quite unsuited for par- 
ticular occupations. Any determination of traits based upon these 
characteristics is not quantitative in the sense that the presence of a 
characteristic in a particular degree implies a precisely corresponding 
degree of suitability for a profession. These characteristics permit rather 
only `of a differentiation of individuals into those who are specially 
suitable, indifferent and definitely unsuitable; and it must be added 
that the group of indifferent individuals will be by far the largest of the 
three. Not all occupations demand specific qualities, and not all men 
possess specific endowments. Vocational Psychology must needs con- 
centrate itself on the relatively few remaining occupations and indi- 
viduals, in which specific-qualities (positive or negative) are needed or 
are present. 

Quantitative determination of vocational aptitudes is of course within 
the bounds of possibility, but this will be a matter of definite selection 
rather than of guidance and advice, and therefore falls no longer within 
the province of the school. Quantitative degrees of vocational aptitude, 
especially those within the group of indifferent individuals, would relate 
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in the first place to certain of the above-mentioned material abilities, 
certain forms of visual discrimination, dexterity, power of optical com- 
bination, etc., in the second place to general intelligence, theoretical and 
practical. I am indeed inclined to attribute greater importance to in- 
telligence than to the material and more elementary specific abilities, 
that is at least where the above-mentioned conditions with regard to 
formal qualities are-fulfilled; since an intelligent person will often be in 
a position to compensate for the lack of such specific abilities as may 
be insufficiently developed, by his use of other abilities of a different 
kind, Such vicarious function however is only possible where the voca- 
tion is of such a nature as to admit of a certain degree of modification 
to suit individual needs and capacities, that is, is capable of being 
developed into something resembling the ‘higher’ professions. It follows 
from this that the degree in which the material specific abilities are 
present is of greater importance for vocational selection, the lower and 
more mechanical is the class of vocation concerned; while the degree of 
intelligence, on the other hand, becomes of ever greater significance with 
increasing ‘freedom’ of the occupation. From this point of view, there- 
fore, it is possible to establish a scale of vocations, which would indicate 
what degree of intelligence is required or is utilisable at any particular 

‘ point of the scale; such vocational scales have already been drawn up 
in America in connexion with the army intelligence tests. 

It is the aim of vocational diagnosis to discover the nature of an 
individual’s endowments before his professional career has actually 
begun. In so far as the relative endowments are of a formal nature, 
there are many opportunities of different kinds for their detection; but 
in so far as they are of a material nature, they can be recognised only 
with the help of a more or less exact reproduction or imitation of the 
relevant vocational activity—either as a whole or in its constituent parts. 


Ve 


The methods of vocational diagnosis may be classified according to 
various points of view: 
J. The behaviour of the subject may be: 
(1) spontaneous, i 
(2) reactive; in which case the procedure may be: 
(a) unsystematic, 
(b) systematic, 
(a) individual examinations, 
. (B) collective examinations. 
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II. The behaviour may be studied: ` 
(1) by introspection, 
(2) by external observation, on the part of: ` 
(a) the teacher, 
(b) the parents, , 
(3) by quantitative measurements of ability. 
III. The results of the study may be assessed: 
(1) by self-judgment, 
(2) by external judgment, on the part of: 
(a) the parents, 
(b) the teacher, 
(c) the vocational advisor. 
We will here examine more carefully a few of these possibilities. 
Great importance, especially for the diagnosis of formal endowments 
(abilities and interests), attaches to spontaneous behaviour. Has the 
young person any spontaneous interests; if so of what kind? To what 
kind of activities do they lead him? What are his achievements in the 
fields of his spontaneous interests? We have here to rely, at any rate 
to some extent, upon the child’s own statements, especially if we extend 
our questions, as we usefully may, so as to discover what interests he 
would like to call into play, if he had the necessary opportunity. Apart 
from this last additional field of inquiry however, much useful material 
may be gained from observations on the part of the parents; though 
the evaluation of such material, both that which relates to the interests 
and (more especially) that which relates to spontaneous activities, must 
be left to some more objective source of judgment. Parents have often 
no objective standard of comparison, and they are for obvious reasons 
frequently inclined to overestimate both the strength of the interests 
and the quality of the performance. Even less reliance can be placed 
upon the introspections of the young people themselves. We must not 
ask a child what interests him, but rather what he does, or what he 
would like to do. It must not be forgotten, moreover, that every judg- 
ment represents the conclusion of a process of induction based upon 
individual observations, and that the question as to whether the available 
data justify the conclusions is one of great difficulty, one which must 
certainly not be left to the discretion of the children themselves, nor 
(in most cases) to that of the parents, and which can be entrusted even 
to the teacher only under reservation. i 
Of principal importance for the school itself is the study of the 
reactive behaviour of the pupil. Such study must rely-chiefly on casual 
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opportunities for observation in the course of school life, not only in 
the class room but also during free intervals, school excursions, etc. 
We are here concernéd not so much with the interests shown in the 
various subjects of instruction as with the above-described formal types 
of endowment. So far as material endowments are concerned, new 
opportunities for observation should,,as we have already indicated, result 
from such modifications in the existing methods of instruction as are 
contemplated in the ‘work schools.’ As we have also mentioned above, 
the material interests directed towards definite occupations are often 
accompanied by lack of knowledge concerning the real nature of the 
activities involved in these occupations. Here the school can also be of 
assistance by giving pupils the opportunity of acquiring this oeae 
This may be done in three ways: 

A. By actual instruction; the nature of vocational activities ca 
made a subject of school study. For the reasons already given, the 
description of physical products and processes is for this purpose less 
important than that of the actual nature of the work involved in the 
vocation. 

B. This is the case also where the instruction is accompanied by 
illustrative material, such as can be provided, for example, by the cine- 
matograph. Such ‘vocational films’ however must in the first place be 
more than mere ‘propaganda films’: they must on the contrary give a 
true picture of the difficulties of the work. In the second place they 
must illustrate not so much the processes performed by the machines 
as the duties of the workmen. The so-called vocational films which have 
been produced up to the present are seriously deficient in these two , 
respects. The cinematograph could nevertheless be so employed as to 
be of very great assistance in this field. ` 

C. Better than abstract teaching, better even than teaching with the 
help of illustration, is instruction by means of actual practice. The 
school could be of immense service to vocational diagnosis, if it possessed 
workshops of its own, in which pupils could learn from their own ex- 
perience the nature of the principal industrial and manufacturing ac- 
tivities. The actual performances of the pupils in different fields could 
then be objectively determined, while at the same time—and this I 
consider even more important—the pupils themselves would have an 
opportunity of judging which occupations they found pleasant and which 
disagreeable. 

` Theré is no sharp divi$iðn but rather a continuous transition between 
‘casual and unsystematic opportunities of observation on the one hand 
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and systematic experimentation on`the othér. Every verbal testing of 
a pupil in class may of course be regarded as an individual experiment 
dn nuce, while all written work or home work represents a sort of mass 
experiment. The difference between experiments of this kind and ex- 
periments in the strict sense—psychological tests in particular—ties, 
first, in the relatively inexact form, the less strict conditions of testing, 
the less objective estimation of results that characterize the school tests; 
secondly, in the nature of what is tested. School tests are essentially 
testa of knowledge, while psychological tests aim at measuring ability. 
While this’ distinction between school tests and the tests of experimental 
psychology is true in fact, it does not correspond, or at most corresponds 
only.in part, to any necessary difference in the circumstances of the two 
kinds of experiment. 

We must of course deprecate any attempt to turn the school into 


a psychological laboratory; the school must never lose sight of its own - 
purposes—instruction and education, and everything the school does ` 


must, directly or indirectly, have reference to these two ends. While 
it is at liberty to undertake the task of diagnosing the endowments of 
its pupils, it is only justified in doing this in so far as this task has a 
bearing on instruction and education. We should be carefully upon our 
guard lest, neglectful of this principle, the school should overstep these 
limits; as would be the case if it were to place itself directly in the service 
of vocational diagnosis. 

Nevertheless, a great portion of such diagnostic material as the school 
may collect for its own purposes, can be made of use for purposes of 
vocational guidance; and it is to the advantage both of the school itself 
and of the wider interests extending beyond the limits of the school, 
that this diagnostic material should be obtained by the exact: methods 
of psychological experimentation and should not be confined to the 
mere examination of the pupil’s knowledge. Attempts in this direétion 
have indeed already been made. Lessons in drawing can, for instance, 
quite legitimately be made to include exact measurements in visual 
accuracy, especially since such diagnostic ‘experiments’ can easily be 
made to take the form of ‘exercises.’ Similarly in geometry, it is possible 
to use problems of the kind that are known in psychology as tests of 
the power of visual combination. In linguistic, examinations, use can 
be made of the definition test, the three-word test, the word-completion 
test, the criticism test, etc. Even certain association tests can be em- 
ployed here, such as those which consist M@upplying a superordinate, 
coordinate or subordinate concept, the finding of parts for given wholes 
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or wholes for parts, suitable adjectives or verbs for given substantives, 
etc. In general it is advisable to use also for purposes of examination 
problems of a kind that have not yet been used in the course of the 
actual instruction, but which can be solved by methods analogous to 
those that have already been practised: in this way the examination 
ceases to be a mere test of knowledge and becomes a test of ability. As 
to fields where this is possible, I need only refer to arithmetic, where 
analogy problems of this kind can easily be arranged in any number, 
and to grammar (both of the mother tongue and of foreign tongues), 
where the rules of declension and conjugation can be applied to new 
words in the case of which there has been no previous practice. . 

It is perhaps unnecessary to enter into the question of the respective 
merits of individual and mass examination, since both kinds are always 
employed in schools. The mass examination in the shape of written 
class work has the advantage that the same questions can be given to 
` all the pupils, so that an exact comparison of the results becomes possible. 
All mass experiments suffer however from the disadvantage that it is 
impossible to study the different methods of work adopted by the 
individual pupils. Such study is moreover of great importance, since 
two results of equal merit may have been achieved in very different 
ways, and since the comparison of different methods of working may 
lead to practical conclusions of the greatest significance. The aim of our 
tests does not lie merely in the obtaining of numerical results and in 
the indication of a pupil’s merit by means of a figure. Much more im- 
portant even here are the qualitative observations that may be made 
during the tests. It is desirable that all instructions for the carrying 
out of tests should contain a list of the points in the behaviour of the 
subject which the experimenter should specially observe while the former 
is engaged on the test. 

Although the possibility of making such observations confers an 
immense advantage on the individual test, we must on the other hand 
not overlook the fact that in these tests it is often impossible to give 
the same experimental material to all the pupils who are to be tested. 
This drawback can and will be gradually diminished, in so far as we are ` 
able to have at our disposition a large quantity of standardized material 
for use in our tests. The results obtained by any individual subject 
will then be compared, not with those of other subjects tested on the 
same occasion, but with a group of results obtained at other times and 
other places. i 
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All this applies not only to tests within the school, but quite generally 
to all examination for purposes of vocational diagnosis. School tests have 
the disadvantage that they are not carried out by psychologists but by 
teachers. Even outside the school, however, vocational tests are, un- 
fortunately, not always conducted by psychologists; and the teacher has - 
at any rate the advantage over the engineer that he is acoustomed to 
young people. Such psychological training also, as is’ necessary for the 
conduct of psychological experiments, is, in virtue of his professional 
education, more easily acquired by the teacher than by the engineer. 
Further, test experiments of the kind we have been considering must 
be made to fit into the general plan of the school, and must be carried 
out so often that, in the first place, the errors of the individual measure- 
ments will cancel one another, and, in the second place, the teachers 
will in the course of time acquire a mastery of the technique of experi- 
mentation. Finally, as already said, we attribute the chief importance, 
not to the numerical results of the tests, but to the observations that 
accompany them. The evaluation of these results and observations must 
of course not be left to the teacher but entrusted to the expert voca- 
tional advisor. 

The great advantage of school tests as compared with those per- 
formed outside the school lies in the fact that the school need not be 
content with a single experiment, but can repeat the tests again and 
again and can observe the behaviour of pupils over very long periods. 

As the result of work done in the Institut fiir angewandte Psychologie, 
I am inclined to be very sceptical as regards the diagnostic and prog- 
nostic value of single experiments. In so far, therefore, as single experi- 
ments may be absolutely necessary for purposes of selection, we must 
insist that the experimental results shall be supplemented by observations 
made in school. The Hamburg Psychological Laboratory has obtained 
excellent results from such a combination of experimental measurements 
and school observations. 

In order to increase the value of these latter, the observations should 
not be made ad hoc just before the examination, but wherever possible 
should extend over the whole school period and should be undertaken 
and recorded not by one teacher only but by all those who have had 
to deal with the pupil at his various stages of development. As shown 
by our earlier considerations, however, the observations need only be 
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made with reference to such (formal) qualities as are clearly related to 
certain types of endowment, and therefore also to such individuals only 
as show themselves clearly to belong to one or other particular type of 
eiidowment. The demands made upon the teacher would not therefore 
seem to be excessive. It will be well to provide the teacher with a definite 
set of instructions as to how the observations should be carried out 
(several provisional sets of instructions of this kind have already been 
- drawn up)‘and to.make it part of his official duty to carry out and record 
his observations in accordance with these instructions. The extent to 
which the observations should relate to the pupils’ spontaneous behaviour 
respectively may well be left to the discretion of the teacher. In every 
case, however, he should confine himself as far as possible to the collection 
of facts, leaving to the vocational advisor the task of drawing conclusions 
from these facts. l 

Under no circumstances should the school itself undertake vocational 
advice. Its only function in this respect is to provide vocational advisors 
with a part of the material upon which their advice must be based—a 
part only, for such facts concerning individuals as the school can furnish 
do not constitute the whole of the data required by the advisors, who 
. must review these facts in‘the light of the knowledge of the psycho- 
logical requirements of the various professions and training centres, and 
who must also bear in mind the economic factors concerned in the choice 
of a profession, the future opportunities presented by various careers, 
the economic circumstances of the moment, etc. It is the special pro- 
fessional duty of the vocational advisor to be well-informed on all these 
matters, and it would mean that a double duty would have to be under- 
taken by the teacher, were the school itself to attempt vocational advice. 
Such a course seems to me impossible, especially for the reason that 
vocational advice is necessarily concerned not only with professional 
activities but also with the process of training. Many of the qualities 
which can and should be made subjects of observation in school are of 
importance not only for the choice of vocation but also, and in an even 
‘higher degree, for the selection of a suitable place of training. Thus a 
pupil who is adapted to solitary and individual work had best be ap- 
prenticed to a private craftsman, while another who easily adapts himself 
to a group of fellow workers and who is generally of a sociable character 
will Uo better in a factory. Further, experience has shown that vocational - 
advice should be accompanied by the recommendation of a suitable 
training centre, since the former when unaccompanied by the latter is 
‘left hanging in the air without the means of being put into immediate 
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execution and is often totally neglected; in the absence of such recom- 
mendation, the pupil will frequently adopt any means of training that 
may happen to present itself, even if he is thereby adopting the most 
unsuitable career that could be imagined; or else he enters upon some 
unskilled occupation that requires no training. 

Herein also, as I should like to emphasize by way of conclusion, the 
school may perform a very valuable service in the cause of vocational 
guidance, in that it may impress upon its pupils before their departure 
the general importance of vocational advice, may urge them not to 
decide upon the choice of a career without consulting an expert who 
will be able to give advice based upon a knowledge of the pupils’ charac- 
teristics and of the actual economic situation, and may warn them not 
to leave this momentous decision (a decision that may involve the 
success or failure of their whole life) to chance circumstances, to a 
passing mood, to the suggestions of an unqualified advisor or to the 
influence of mere custom or convention. 


x (Manuscript received 22 September 1921.) 


THE DEFINITION OF THE WORD 
AND THE SENTENCE! 


By ALAN H. GARDINER. 


Ir ought not to have been very difficult, one would have thought, to 
analyse the difference between a word and a sentence. Everyone, 
whether philologist or layman, knows that these two have, so to say, a 
quite distinct ‘feel’ about them; ‘yonder house,’ or simply ‘house,’ 
yields no satisfaction, while ‘yonder house is Tom’s’ does so, and it seems 
reasonable to suppose that the presence or absence of satisfaction is a 
vital feature in the distinction which we make in using the terms ‘word,’ 
and ‘sentence.’ Yet when such great authorities as Hermann Paul and 
Wilhelm Wundt are consulted, we find this point wholly ignored. Wundt ` 
defines the sentence as “the splitting up into its parts of a whole that is 
. present in consciousness*,” and Paul defines it, in much more cumber- 
` some fashion, as “the linguistic expression, or the symbol, for the fact 
that several presentations or groups of presentations have become com- 
bined in the mind of the speaker, and the means for producing a like 
combination of the like presentations in the mind of the listener’.” A 
simple example will, I hope, finally demonstrate the insufficiency of such 
pedantic definitions. If I say to a friend ‘come for a walk,’ it is indeed 
clear, with Wundt, that the notion which I have in my mind is com- 
municated to my friend piecemeal, but that friend would be very much 
hurt if he thought that my sole aim in thus speaking to him were to 
chop up for his benefit a transient phenomenon of my consciousness. 
Obviously something is left out in Wundt’s definition, and what is left 
out is precisely any explanation why a sentence, as opposed to a word or 
- & mere combination of words, always seems in a certain measure ‘satis: 
factory satisfactory, that is to say, inasmuch as it is self-sufficient and 
complete psychologically and socially, even when, as occurs often enough, 


1 A paper read before the Philological Society, Dec. 2, 1921. 
3 “Die Zerlegung eines im Bewussteein vorhandenen Ganzen in seine Teile.” W, Wundt, 
Volkerpsychologie: Die Sprache, Ind ed., m, 241, 
3 “Der Satz ist der sprachliche Ausdruck, das Symbol dafür, dass sich die Verbindung 
mehrerer Vorstellungen oder Vorstellungsgruppen in der Seele des Sprechenden vollzogen 
“hat, und das Mittel dazu, die nimliche Verbindung der nimlichen Vorstellungen in der 
Soele des Hérenden zu erzeugen.” H. Paul, Prinzipien der Sprachgeschichte, 4th ed., xy, 121. 
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it may also provoke resentment or dissatisfaction of one kind or another. 
- The same objection holds good of Paul’s definition: when I say ‘come 
for a walk,’ there is evidently something more intended than the mere 
communication from speaker to listener of a notion that has occurred to 
the former; somehow or other the dynamics of the situation is neglected 
in this definition, just as in that given by Wundt. The insufficiency of 
Paul’s analysis is drastically revealed when such a question as ‘is this 
Jones’ house?’ is compared with the statement ‘this is Jones’ house.’ 
Here the same presentations or groups of presentations are combined 
in the speaker’s mind and also conveyed to the listener, and yet the two 
sentences have an utterly different import. Could there be clearer evi- 
dence that the essence of the ‘sentence’ must be sought in some other 
direction? None the less, I have looked in vain for any more convincing 
analysis. The definitions due to English scholars are simpler, without 
answering objections of the type already brought; so Stout, “The sen- 
tence...is the expression of a unit of thought”; and Sweet, “The sentence 
is a word, or group of words, capable of expressing a complete thought 
or meaning.” But why do we go about troubling our neighbours with 
our units of thought? Why do we inflict our ‘complete thoughts’ or 
‘meanings’ upon them? Ought we not to be content with mere thinking, 
instead of launching our thoughts upon the air? Again, the often ex- 
pressed view that a sentence alone can have meaning or convey a thought 
seems to attribute to the terms ‘thought’ and ‘meaning’ too restricted 
and technical a signification. To me, at least, it appears that if I say 
‘yonder house, pointing at the same time, I do express a meaning and, 
in so far, convey a thought, though that meaning or that thought cer- 
tainly does not constitute a sentence. 

In a recent volume of the Indogermantsches Jahrbuch (v1, 1918), the 
various definitions of the sentence have been collected and critically 
examined by a scholar whose name I do not remember. Unfortunately, 
I have been unable to obtain this article, so I pass at once to my own 
opinions, which are the result of a strenuous effort to rid the problem 
of all abstractions, to look at Language in its setting of real life, and to 
regard sentences: as the social facts, familiar from daily intercourse, 
which they obviously are. There are a thousand sentences spoken for 
every one that is written, and surely the right method of approach is to’ 


1 These and other definitions are collected conveniently by A. Noreen, Vårt Språk, v, 
51-61. My friend Dr Grapow pointe out that Paul Kretachmer has understood the sentence 
in very much the same manner as myself but has omitted the essential reference to the 
listener in his definition; see Geroke-Norden, Hinlettung, 1, 516-7. 
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" investigate speech, not as we find it in books or grammars, but as perhaps 
the most vital of all social phenomena, as the indispensable instrument 
of our social existence, where we use sentences at every moment to give 
or to ask information, to express wishes or give orders, or in some way 
to exert influence upon the minds of our fellows. Most writers on Lan- 
guage have, of course, been more or less alive to this standpoint, but 
Marty alone, so far as my reading goes, is entirely impregnated with it. 
His statement of the purpose of Language! agrees closely with my own 
definition, which runs: Language is the name given to any system of 
articulate symbols having reference to the facts of experience, whereby 
speakers seek to influence the minds of listeners in given directions. 

This definition adds at least one new dimension to Language as usually 
viewed, namely the relation of speaker to listener. I do not mean to 
say, of course, that the relation of speaker to listener (with the converse 
relation) has been completely neglected by philologists; it is constantly 
cropping up in Paul, in von der Gabelentz, in Jespersen and in many 
other writers. But I do maintain that it is only very inconsistently kept 
in view. Still more is the neglect of this relation evident in the treatment 
accorded to Language in other sciences. Formal Logic is, as ever, the 
worst offender ?. Formal Logic lives, if I may be pardoned the expression, 
in a holy terror of becoming verbal; but as she pretends to abstract from 
words themselves, while never ceasing to employ them in framing her 
propositions and syllogisms, what hope is there that she should pay any 
attention to either speaker or listener? As regards psychology, I would 
not venture to dogmatize in so disrespectful a manner; but a few recent 
excursions into psychological literature suggest that here too there is 
more than an inclination to identify speech completely with thought, 
and so to ignore, if not the actual audible and articulate character of 
speech, at any rate the attitude to a listener which speech essentially 
implies®. ; 

The four elements always present in normal speech, t.e. in speech as 
used in any social mtlteu, are (i) the speaker, (ii) the listener, (iii) the 


1 A. Marty, Untersuchungen zur Grundlegung der allgemeinen Qrammatik und Sprach- 
philosophie, 1, 22. . 
2 Beo Schiller, Formal Logic, 1912, for a trenchant condemnation of this discipline. 
` 3 In the symposium entitled Is Thinking merely the action of Language Mechanisms? 
(this Journal, x1, 54 foll.) none of the writers lays stress on the fact that one of the stimuli 
practically always présent when the language-habit comes irito play is the proximity of 
a listener. Would Professor Watson’s infant run all over the house orying ‘box’ (p. 86) 
unless there were either actually’ or potentially present some person accustomed to act . 
upon the suggestion thus given? 
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things spoken of, and (iv) the actual verbal symbols or words. With 
these elements in mind we shall find it easy to give, not indeed quantita- 
tive, but at any rate qualitative definitions of both the word and the 
sentence. Language itself seems to retain a consciousness of the four 
distinct elements composing it, for when the verbal symbols have as 
their object of reference the speaker or the listener, these are not spoken 
of as ‘they’ or ‘it’ like any other thing or persons, but have designations 
of their own, namely ‘I’ and ‘thou.’ The fourth element, the verbal 
symbols, do not likewise claim a personal pronoun of their own, since’ 
their essential rôle is to efface themselves in favour of the Tae UIE 
which they carry. 

The principal types of sentences are statements, affirmative and 
negative, questions, imperatives with other hortatory forms of speech, 
and exclamations. The exactness or exhaustiveness of this classification 
does not matter for my purpose. Clearly the difference between these 
various kinds of sentence resides in the difference in each case of the 
speaker’s attitude towards the listener: at one moment he supplies the 
listener with information, either by stating a thing or else by contra- 
dicting an erroneous impression; at another moment the speaker seeks 
information or addresses a command, or else makes an ejaculatory 
appeal for sympathy. These are, of course, by no means all the attitudes 
to a listener which speech can express; but for jests, taunts, threats, - 
sarcasms and so forth Language has created no special forms. Now, 
since the various species of sentence, as above enumerated, have been 
universally recognized, it is little short of marvellous that the character 
common to them all has been universally overlooked. Clearly that com- 
mon character must constitute the essence of the ‘sentence,’ and this 
essence consists in the presence of some volitional attitude towards a 
listener on the part of the speaker. Of course a sentence always does 
more than convey a volitional attitude of speaker towards listener; it 
always contains a reference to certain things or ideas spoken about. 
But to contain a reference to things or ideas is the characteristic of 
‘words’; every sentence consists of one or more words, though not.every 
word isa sentence. My definitions of ‘word’ and ‘sentence’ therefore ran: 

A Word is an articulate sound-symbol in its aspect of denoting some- 
thing which is spoken about.. 

A Sentence is an articulate sound-symbol in sts aspect of embodying 
some volitional attitude of the speaker towards the listener. - : 

Let us now put these definitions to the test. I begin with the stock- 
example of the word ‘fire.’ If I utter this word quite irrelevantly, at 
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least it has what may be termed dictionary meaning. It may, however, 
mean more than this; it may actually refer to a specific fire, if such is in 
my mind when:I utter the word. But as yet the word gives no satis- 
faction, it is not a sentence; it states nothing, asks no question, gives no 
command, in fact has nothing about it which can suggest why the speaker 
thrusts it upon the attention of the listener. The listener, if there is one, 
may remark “what about fire?” This question, when analysed to the 
bottom, means “What do you mean me to understand about fire? How 
‘am I intended to understand the word fire?” Otherwise expressed, the 
listener demands some volitional attitude on the part of the speaker 
which will somehow involve and concern the listener himself. Now the 
word ‘fire’ may be spoken in such a tone, and in such surroundings, as 
leave no doubt as to the speaker’s meaning. If he utters the word while © 
rushing from a house with a scared face, it is quite obvious that he 
desires to: communicate the fact that the house is on fire; or if he is an 
officer addressing the word to his men, arms having already been pre- 
sented, then it is obvious that his intention is to give a command. In 
both cases ‘fire’ is at once a word and a sentence: it is a word inasmuch 
a8 it refers to this-house-on-fire or firing-of-those-guns, and it is a sen- 
tence inasmuch as a listener or several listeners are involved in the act 
of communication or command. Such one-word sentences are now ad- . 
mitted by all modern grammarians, and it is not to be supposed that 
any objection will be raised on this score}. 

A conceivable objection might, however, be found in the utterance 
of the word ‘you,’ which, when it occurs out of context, is certainly felt 
as @ mere word and not as a sentence. And yet there is here, always 
present, an attitude of the speaker towards a listener. But my definition 
said ‘volitional attitude’ and not simply ‘attitude.’ You, your, yours 
and sometimes our, ours contain a reference to the listener as whole or 
part of what these words speak of; just for this reason they are words, 
but they are not sentences until they imply in addition a volitional 
attitude on the part of the speaker. If the question is put ‘whom will 
Tom send?’ and the answer is ‘you,’ then ‘you’ is a word by virtue of 
the fact that it refers to a thing spoken about, in this case the listener, 
but it is now also a sentence because the articulation conveys the in- 
formation to the listener that it is he whom Tom will send. The same 


1 See P. Wegener, Der Wortsatz in Indogermanische Forschungen, 39 (1920), 1-26. In 
no book that I have consulted is there shown a better understanding of the true nature 
of Language than in the same anthor’s Sere ih über einige Grundfragen des Sprach- 
lebens, Halle, 1895. 
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argumentation will apply to ‘yours’ as answer to the question ‘whose 
pen is this?’ 

Such exclamations as ‘alas,’ ‘hurrah’ or ‘damn’ may perhaps be 
quoted as objections. We feel them as self-sufficient and accordingly, 
it must be supposed, as sentences; sometimes, too, it will be admitted, 
they make a deliberate appeal to the sympathy of a listener, and so 
come well within my definition. For my own part, I am prepared to 
concede, however, that such exclamations might possibly come to the 
lips even in solitude. Now in such a case, I think, it is for the psyeholo- ` 
gist to decide whether there is any dual function on the part of the 
speaker causing him to act as listener as well as speaker. In articulate 
remarks addressed to oneself, such as sometimes undoubtedly occur, a 
speaker actually does seem to be acting a double rôle; if a man says to 
himself “You must do such and such:a thing,” this is an autosuggestion 
modelled on the form usually assumed by the suggestions of others; 
the coercive, imperative tone is borrowed from Language as a social 
phenomenon, and we are here dealing with a form of Language which is 
clearly secondary. The same kind of answer may be made if it is objected 
that the lyrical poet writes only for himself, though undeniably he writes 
in. sentences. Sir Walter Raleigh in his essay on Style comments as 
- follows: “Yet it were rash to say that the poets need no audience; the 
loneliest have promised themselves a tardy recognition. The poet seems 
to be soliloquizing because he is addressing himself, with the most entire 
confidence, to the small company of his friends, who may even, in ùn- 
happy seasons, prove to be the creatures of his imagination.” Hardly 
less than poetry, many books of science and philosophy might at first 
sight seem to lay claim to emancipation from an audience; their sen- 
tences seem to state what is, and writer and audience are, to say the 
least, in eclipse. But when we look closer, the attitude towards a circle 
of readers is seldom far from the surface; no book is written without 
some desire to instruct, to convince, or to place on record for oneself or 
for others. 

How far sentences, and not merely disjointed words, occur in silent 
thought is a question of deep interest, to which it is to be hoped that 
` psychology will give us a detailed answer. So far as my own limited and 
unpractised introspection goes, though I am very conscious of verbal 
elements in ordinary thinking, yet it is only when I have some writing 
in view or when I wish to fix some conclusion in my memory that I am 
aware of framing complete unspoken sentences. If we were in the habit 
of thinking in finished sentences, surely the difficulty which is often 

J. of Paych. xu. - 24 
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found in formulating a thought would not be experienced at all. In the 
cases to which I have referred, it may, moreover, be contended that there 
is a latent audience. But—and this is the important point—even if such 
is not the fact (the answer rests with psychological experiment) my 
definition of the sentence will not be invalidated. For of course it is 
possible for the sentence, as for almost anything, to be transferred te a 
usage for which it was not originally intended and where it ceases to be 
what it was designed to be except in the historical, evolutionary sense. 
Such a transferred use of the sentence is seen in what we are wont to 
call subordinate sentences, which, as every grammarian knows, are 
merely sentence-like equivalents of words, whether nouns, adjectives 
or adverbs. It is established that many subordinate sentences did 
actually originate in real sentences, real assertions, as for example noun- 
clauses of the type ‘I see that he is content’ from ‘I see that: he is 
content.’ How little of the true nature of a sentence there is in what 
we call subordinate sentences is well exhibited in such a case as ‘that 
he has gone proves that he does not care,” where if we lop away the two 
so-called subordinate sentences there remains for the main sentence- only 
the word ‘proves,’ which in its isolation no rational person will admit 
to be a sentence at all. Jespersen and others have pointed out the need 
for a radical reform in our terminology heret. 

On my definition the vocative will have to be a word-sentence, since 
it both names the listener and also invites his attention. Otherwise no 
alteration whatsoever will have to be made, so far as I can see, in our 
ordinary classification. 

There is, however, just one objection to which I can give no quite 
satisfactory answer, though I fancy it is not of much importance. 
Occasionally a mere word may indicate an attitude of respect or dis- 
respect towards the listener, and if the choice of that word be intended 
to please or offend, it is difficult to avoid the conclusion that on my 
definition the word is then a sentence. Thus when a Frenchman, in 
addressing a close kinsman or intimate friend, suddenly replaces the 
pronoun tw with vous, this vous may often be practically equivalent to 
the sentence ‘I am very angry with you.’ Such overtones of meaning 
are perhaps the most powerful weapon that speech possesses. Meredith 
illustrates this point with consummate skill in a passage of Rhoda 


t Jespersen, Sprogets Logik, 38-9. So, too, Paul, op. cit., 206-7. The Report of the Joint 
Committee on Grammatical Terminology, p. 14, likewise recognizes the difficulty, for it 
recommends that in cases where a complex sentence “contains a subject and predicate 
of its own it be oalled the Main Olause, but that where it does not, it be called the Main 
Predicate or the Main Clause, as the case may require.” 
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Flemang?, where the literal’ meaning of the spoken words sinks into 
insignificance beside the emotional values (added in nrackeus by the 
author) with which they are pregnant. 


“Then he perceived in dimmest fashion that possibly a chance had come to. ripe- 
ness, withered, and fallen, within the last scoffing seconds of time. Enraged at his 
blindness, and careful, lest he had wrongly guessed, not to expose his regret (the 
man was a lover), he remarked, both truthfully and hypocritically, ‘I've always 
thought you were born to bea lady.’ (You had that ambition, young madam.) 
She answered: ‘That’s what I don’t understand.’ (Your saying it, O my friend!) 
“You will'soon take to your new duties.’ (You have small objection to them even 
now.) 
“Yea, or my life won’t be worth much.’ (Know, that you are driving me to it.) 
‘And I wish you happiness, Rhoda.’ (You are madly imperilling the prospect 
thereof.) 
To.each of them the second meaning stood shadowy behind the utterances. And 
further,— 
‘Thank you, Robert.’ (I shall have to thank you for the issue.) 
‘Now it’s time to part.’ (Do you not see that there’s a danger for me inremaining?) 
‘Good-night.’ (Behold, I am submissive.) 
‘Good-night, Rhods.’ (You were the first to give the signal of parting.) 
‘Good-night.’ (I am simply submissive.) 
“Why not my name? Are you hurt with me?’ 
Rhoda choked. The indirectness of speech had been a shelter to her, permitting 
her to. hint at more than she dared clothe in words. 
Again the delicious rose glowed between his eyes. 
“But he had put his hand out to her, and she had not taken it. 
‘What have I done to offend you? I really don’t know, Rhoda.’ 
‘Nothing.’ The flower had closed.” 


The discussion of these obscurer purposes of Language would kad us 
too far afield, and my object in the present paper is not to consider any 
new meanings to which the terms ‘word’ or ‘sentence’ might be extended, 
but rather to analyse the little comprehended but universally felt senses 
in which they are familiar to us. Let me state my definitions once again: 

A Word is an articulate sound-symbol in its aspect of denoting some- 
thing which 1s spoken about. 

A Sentence 43 an articulate sound-symbol in its aspect of embodying 
some volitional attitude of the speaker towards the listener. 

It is: evident from these definitions that the terms ‘word’ and ‘sen- 
tence,’ abstractly considered, are quite heterogeneous. The common 
notion that a word is necessarily part of a sentence, and that this is all 
the difference which exists between the two, breaks down in the case of 
one-word sentences, where the word and the sentence are concretely 


1 London: Constable & Co., 1902, 379-80. 
24—2 
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coextensive. Doubtless ‘the reluctance which students formerly felt in 
allowing the existence of one-word sentences was due to the mistaken 


` idea that if it be admitted that a word can be at the same time a sentence, - 


the very useful distinction between the two disappears. Such, however, 
as I have tried to point out, is not the case; the terms ‘word’ and 
‘sentence’ refer to totally different aspects of concrete linguistic phe- 
nomena, and surely itis permitted to call a rat a rodent from one point 
of view, and a nuisance from another. Still, the fact remains to be 
explained that in concrete reality no sentence exists which is not at the 
same time either a word or else composed of words. The reason is that 
we deliberately restrict the term ‘sentence’ to purely linguistic phe- 


aN 


nomena, and that we rule out from the field of linguistic phenomena | 


everything that is not an articulate sound-symbol having reference to 
a thing, i.e. a word. Otherwise we might easily extend the meaning of 
the term ‘sentence’ to many other social gestures, to an imploring look 
or to a shake of the fist. If we did this, the sentence would cease to be 
a purely linguistic term, and its essential heterogeneity as contrasted 
with the word would become quite apparent. 

One last thought is suggested by the foregoing discussion. At what 
angle is the critic of Language to place himself? Is the meaning of a 
sentence that which is in the mind of the speaker at the moment of 


utterance, or that which is in the mind of the listener at-the moment . 


of audition? Neither, I think. Certainly not that which is in the mind 
of the listener, for he may utterly misconstrue the speaker’s purpose. 
But also not that which is in the mind of the speaker, for he may in- 
tentionally veil in his utterance the thoughts which are in his brain, and 
this of course he could not do if the meaning of the utterance were pre- 
cisely that which he held in his brain. Obviously we must postulate for 
the critic a position which ignores neither the speaker nor the listener, 
nor yet again the words that pass between them. IJ think that the follow- 
ing formulation will meet the case: The meaning of any sentence is what 
the speaker intends to be understood from it by the listener. 


Postscript. 


The article in Indogermantsches Jahrbuch v1 (1918), 1-20, referred. to 
above (p. 353) has now come to hand, and proves to be a well-written 
and thoughtful discussion, by Karl Btihler, of prevailing opinions on 
the sentence. The writer starts from the view that speech has three 
functions, namely Kundgabe, Auslösung and Darstellung, i.e. approxi- 
mately ‘self-expression,’ ‘demand for response’ and ‘description.’ It is 
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shown that none of these functions alone yields a satisfactory definition 
of the sentence, though this must necessarily be defined, not in reference 

‘to its mode of origination, but in reference to its purpose. Bühler 
therefore finds the essence of the sentence to lie in its possession of what 
is common to the three functions of speech, namely Sprachzweck 
(‘purpose’) or Sinn (‘sense’). The former term, when analysed further, 
leads, as I believe, directly to my ‘volitional attitude of speaker to 
listener,’ though Biihler does not see this, failing to recognize the absolute 
indispensability of the listener to language-theory!. The use of the term 
Sinn is decidedly a step in the wrong direction, being even less clear 
than Sprachzweck, and leading to a hair-splitting distinction between 
Sinn ‘sense’ as the characteristic of the sentence, and Bedeutung 
‘meaning’ as that of the word (p. 18). Bithler does not realize that each 
of his ‘functions’ enters into every genuine linguistic utterance, t.e. em- 
ployment of speech as a social instrument. Every sentence is Kundgabe 
(roughly ‘interjectional’) inasmuch as it expresses what the speaker has 
to say, Auslösung (roughly ‘imperative’) inasmuch as it claims, at the 
very least, the attention of the listener, and Darstellung (roughly 
‘agsertive’) inasmuch as something or other is always spoken about. 
Each of these three functions may come into the foreground as the 
specific purpose of a given utterance, and from this variation arise the 
different types of sentence. In conclusion, I venture to recommend 
Bithler’s paper as a stimulating and valuable contribution to the topic; 
I think he has failed to solve the problem, but he has seen many of the 
difficulties and pointed in the right direction. 


(Manuscript received 12 December 1921.) 


2 On p. 13 Bühler falls into the common error of regarding the use of language in 
solitary meditation as a proper use of language as such. I must insist once again on my 
contention that, however important this use of language may be and is, nevertheless it 
is secondary and a by-product—as much so, as when a book is used as a paper-weight. 
No progress can be made with the theory of language if the latter be removed from its 
proper sphere, namely social intercourse, where for ita successful functioning a sympathetic 
interaction of speaker and listener is demanded, besides the existence of a world and of a 
tongue common to both. — 


A VINDICATION OF THE RESONANCE 
HYPOTHESIS OF AUDITION. ITT. 


By H. HARTRIDGE. 
(From the Cambridge Physiological Laboratory.) 


1. The lengths, masses and tensions of the fibres of the organ of Corts 
(pp. 364-367). 
2. Physical requirements of the resonance theory (pp. 367, 368). 
3. Physical requirements tf the auditory nerve obeys the all-or-nonelaw , 
(pp. 368-871). 
- 4, The number of basilar fibres 1s sufficient to account for experimental 
results (p. 371). 
5. The inter-connexion of fibres of baslar membrane offers no difficulty 
(p. 372). 
6. Such inter-connesion must add to the efficiency of the ear (pp. 
-372, 378). 
7. The perception of tones of different degrees of loudness is readily 
explained (pp. 373, 374). 
8. The neurology of audition (pp. 374, 375). 
9. Developmental evidence (p. 375). 
10. Tones not recognised by number of nervous stimuli per second . 
reaching the brain (pp. 375, 376). 
11. Ewalts theory is not unique in having been tested by means of a 
model (p. 376). 
` 12. The existence of a constant tension in the fibres of the basilar mem- 
brane is not contrary to biological laws (pp. 376, 377). 
13. The advantages of filling the cochlea with liquid (PP. 377-379). 
14. Pitch limits (pp. 379, 380). 
15. Summary (pp. 381, 382). 


In this paper I propose to deal (a) with the essential part of the Helm- 
holtz theory which concerns the resonators and their properties, and 
(6) with certain criticisms which have been advanced against this part 
of the theory. It is now universally agreed that the sound wave motion 
of the air is in greater part transmitted to the cochlea o4 the chain of 
ossicles in the middle ear. It is also agreed that the hair-cells in the 


1 The two previous papers on audition have appeared in this Journal, 1921, x1, 277-288; 
xu, 142-146. 
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cochlea are the sensory end organs alone concerned with the origination 
of auditory stimuli received by the brain. Differences of opinion still 
exist as to the way in which motion of the piston of the stapes is com- 
municated to these hair-cells. However, the debatable points have been 
reduced considerably of recent years, and I believe that the weight of 
opinion may be classified as follows: 

; (1) The belief that the basilar membrane moves as a whole. Ruther- 

ford, Wrightson and Keith. 

(2) The belief that the basilar membrane is set in motion selectively, 
according to the agreement between the period of the incoming sound 
waves, and the natural rate of vibration of the different basilar fibres. 
Helmholtz, M’Kendrick and Gray. 

(3) The belief that the tectorial membrane contains the resonating 
structures and not the basilar membrane. Hardesty and Luciani. 

(4) The belief that the basilar membrane is selectively set in motion 
but not by resonance. M. Meyer and Ewald, 

It will be observed that opinions 1, 2 and 4 have this in common, 
that they hold that the basilar membrane is the structure responsible 
for the stimulation of the hair-cells. In my opinion the evidence for this 
is so weighty that any alternative hypothesis needs no further considera- 
tion, t.e. I rule out belief 3 above as impossible. In this connexion the 
reader should turn to Keith’s description, pp. 176-186 of Wrightson’s. 
book?, 

In some details Helmholtz’s ideas were almost certainly defective. 
For example, he believed that the tips of the hair-cells are thrust against 
the under side of the tectorial membrane, each time the basilar mem- 
brane rises; but it is much more likely that, as Keith states, the tips 
of the hairs are implanted into the under side of the tectorial membrane, 
and Keith holds that they erie bending twice during each complete 
cycle. 

While agreeing with Keith that the anatomical evidence is in favour of the tips 
of the hairs being implanted in the under side of the tectorius, yet it seams to me that 
there is another manner in which the stimulus to the hairs might ocour. I believe with 
Keith that the one fulcrum of the basilar membrane is close to the external spiral 
groove, but it seems to me that the other fulcrum is situated not where the internal 
spiral,ligament begins (as Keith and Wrightson suppose), nor where it is attached to 

the bony spiral lamina, but near some point between the two. 
‘ The tectorius will, if this is the case, not lie over one edge of the vibrating structures 


but over approximately their centre. The drawing by Fraser and Dickie (Fig. 23, 
p- 285 of Wrightson’s book) shows this feature not only for fibres of medium length, 


1 Wrightson, The analytical mechanism of the internal ear, 1918. 
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but algo for those at the top and the bottom of the cochlea. If then the tectorius 
is attached nearly at the centre of the vibrating mass, it will be nearly at that part 
which undergoes the greatest movement during vibration. When therefore the basilar 
membrane moves upwards the tectorius would be urged upwards too, but when the 
basilar membrane reaches the end of its motion and returns, the tectorius, possessing 
mass and therefore momentum, would tend to go on rising and would therefore pull 
on the processes of the hair-cells with the force needed to give to the teotorius that 
acceleration which will cause it to follow the down motion of the basilar membrane. | 
According to this view the stimulus to the hair-cells is not by pressure (Helmholtz), 
nor by friction (Wrightson), nor by bending (Keith), but by traction (Hartridge), One 
advantage of this view is that (a) it explains why the stalk of the teotorius and the 
internal spiral groove widen as the basilar membrane widens, i.e. in order that the 
tectorius shall lie over the centre of the moving basilar membrane; (b) it explains why 
the tectorius being “‘inconceivably delicate and flexible” (Hardesty, Keith and 
Wrightson) is yet able by its mass to stimulate the hair-cells (it cannot, I think, be 
rigid enough to act as a bent lever, as Wrightson’s and Keith’s views would require); 
(c) it gives a better explanation of the mode of stimulus in the bird and alligator in 
which the supposed side-ways motion of the tectorius over the hair-cells is not nearly 
so readily visualisable as in mammals. 


We have now to consider the evidence for and against the resonance 
of the basilar membrane. 

The evidence in favour is that (A (A) the experiments described in my 
previous paper? show that there are resonators somewhere; these cannot 
be situated in the external or middle ear, or in the: brain, ‘and must, 
therefore, by exclusion be looked for in the internal ear; (B) inasmuch as 
the structure which receives motion from the piston of the stapes vid 
_ the perilymph of the scala vestibuli and communicates that motion to 
the hair-cells at.each cycle, is the basilar membrane, therefore the basilar 
membrane, with its arches, hair-cells, etc., must form the system of 
resonators, a8 Helmholtz concluded. 

Against this hypothesis the following objections have been advanced. 


l. 


Keith objects? that the audible range of 40 to 40,000 vibrations per 
second (see section 14) could not be received by resonators varying in 
length according to him from -12—30 mm. and Roughton and Thacker* 
have objected that even if mass and tension as well as length are taken 
into account, as I have previously suggestedë, the wide range of tones 


1 Hartridge, this Journal, 1921, xm, 142-148. 

3 Helmholtz, Sensations of Tone. Ellis’s translation, 1912, 145. 
3 Op. cit. 174, 

1 Tn a private communication to the author. 

5 Hartridge, this Journal, 1921, x1, 288. 
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‘perceived by the ear could not be accounted for, because the low-tone 
fibres would have to be so lightly stretched that the basilar membrane 
would sag, whereas on the other hand the high-tone fibres would have 
to be so tightly stretched that they would break. _ 

Assuming that the fibres of the basilar membrane do not differ mark- 
edly from silk in their physical properties, I made measurements to 
see (a) what is the breaking strain, and (b) what is the least tension that 
would give vibrations without sag. The first was found to be 1200 grams 
and the second -05 gram approximately. The least and greatest lengths 
for the basilar fibres as given by different observers are: 


Observer Greatest Least Ratio 
` Keith -300 -120 2-5 to 1 
Retzius -240 "140 1-7 tol 
Henle +410 -0238 17-8 to 1 
Hensen* “370* -030* 12:5 tol 
* Inferred. 


It will be seen that there is a big divergence of opinion, which his- 
tologists should endeavour to bridge by further measurements. Taking 
Keith’s values of -12 and -30 mm. respectively for the lengths of the 
highest and lowest resonators and 40,000 and 40 for their number of 
vibrations per sec., then putting X and Y for the weights in the two 
cases as found by experiment above, and substituting in the ordinary 
formula for a stretched string1, viz. 


l1 /T 
Ba 0 
we find that X = 1-27 grams per cm., Y = 8-55 grams per cm., the ratio 
between the two being 1 to 6-7. Since the mass per unit length varies as 
the square of the linear dimensions, the latter should be in the ratio of 
_. 1 to 2'6, a figure which is well within the range of possibility. If, instead 
of Keith’s values for the lengths of the basilar fibres, Hensen’s are em- 
ployed, then the conditions are much more favourable, for no change in 
mass per unit length whatever would be required. 

A still more convincing answer to this objection is obtained, as 
Roughton has pointed out, when we make an approximate calculation 
of the actual tension per sq. cm., which the high-tone and the low-tone 
fibres would have respectively to possess in order to function efficiently 
as resonators. 


1 Poynting and Thomson, Sound, .1904, 88. 
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The usual formula R = + ye? be altered to R= at DXA’ 
where D is the density, M is the mass per unit length, and A is the section 
area because M = Dx A. 


Now since D= 1, approximately, -7 i 4R? x I}. Taking the values 
of R and L for the shortest iii viz. R = 40,000 and L = -12 mm. 


(Keith’s value), we find that i 920,000 dynes per sq. cm. But 
this value is only a negligibly small fraction of the stress which animal 
fibres have been observed to bear without breaking, as shown in the 


following table: 


Silk ... 26,000,000 grams per cm. 
Hair .. 6,600,000 „p  ,, 
Tendon ... 2,300,000 ,,  ,, 


Considering similarly the tension of the longest fibres and taking 40 
as the natural period and -3 mm. as the length, the tension per sq. cm. 
works out at about 6 dynes, the value being very low as would be 
expected. This disposes of Perrett’s criticism? that “the tension of a. 
string s of an inch long and of microscopical thickness, having a periodic 
time of yy of a second, must, of course, by Brook Taylor’s formula (1715), 
be something enormous!” 

But a further question arises. Is such a very low value for the 
tension sufficient to prevent the fibre from sagging? That the answer 
can be ‘yes’ seems at first sight very doubtful, since we find, by a simple 
calculation from the experiments quoted above, that the minimum 
tension which will just prevent a horizontal silk fibre from sagging is 
as high as 1100 grams per sq. cm. This is about 80,000 times greater 
than the value we have just arrived at for the tension of the low-tone 
fibres. But it must be remembered that the minimum tension necessary, 
to prevent sagging will obviously vary directly with the effective weight 
of the fibre. The effective weight will in its turn vary directly with the 
difference between the density of the fibre and the density of the 
medium in which it is immersed. Since the density of a basilar fibre 
presumably differs exceedingly little from the density of the fluid in 
the. cochlea, the effective weight of a basilar fibre in stfu must be enor- 
mously less than the effective weight of a silk fibrein air. Correspondingly, 


1 Kaye and Laby, Physical and Chemical constants, 28. 
- 2 Perrett, Some questions of phonetic theory, 1919, chap. v, p. 10. 
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therefore, the minimum tension necessary to prevent sagging must also 
be enormously less in the former case than in the latter. 

The suggestion that the fibres of the basilar membrane are tightly 
stretched near the base of the cochlea and vice versd is confirmed by 
Keith (op. cit. p. 237). He states that the lowest bridge with the shortest 
span is provided with massive lateral supports whereas the top-most 
with more than twice the span has the weakest. 

The conclusion reached is, I think, that with the data at our disposal 
the Helmholtz hypothesis fully justifies us in thinking that the physical 
properties of the resonators could give approximately the range of tones 
met with in the human ear. 


2. 


Keith! has objected that “There are no anatomical structures that 
can serve as resonators in the cochlea.” “The basilar fibres are not free 
strings, they are clothed on their lower surface by a layer of loose cells 
and fibres, and their upper surface is covered by a stratum of cells.” 

When Helmholtz advanced the view that the internal ear contained 
resonators, he knew that they would have to be different in their pro- 
perties from the resonators handled in the physical laboratory. The 
resonators of the laboratory are of two types: 

(A) Those, like tuning forks and tightly stretched strings, which have 
very sharp tuning, t.e. they do not vibrate unless the air waves setting 
them in motion have almost precisely the same pitch as themselves. But 
resonators of this type when once they are set into vibration, continue 
in motion for a considerable time after the stimulating sound waves have 
ceased, and only gradually do they die away to rest, ¢.e. their ‘persistence’ 
is very great. 

(B) Those, like the receiver of the telephone, or the sound box of 
the gramophone, which are designed to respond as equally as possible 


‘to all incoming sounds whatever their pitch, and being dead beat come — 


to rest immediately the sound waves cease. 

Now the ideal requirements of the ear would be to have resonators 
sharply tuned like the (4) class, and coming to rest at once like the (B) 
class. But these two properties are physically antagonistic, no resonator 
can possess both properties to a high degree at once. Therefore, as Helm- 
holtz saw, the ear resonators must be a compromise between classes (4) 
and (B)—atype of resonator infact seldom seen in the physical laboratory. 


1 Wrightaon, loc. cit. 187. 
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He investigated the possible properties of Various compromise resonators 
(V—Z) and found that they could be stated by a table! as follows: 


TABLE I. 
TyPu TUNING PERSISTENCH 

(A) Stretched string Very sharp Very great , 

¥ tone 88 vibrations 

W ” 19 ” 

x » 9-5 ” 

Y 33 475 a 

Z 2 tones 2-37 s 
(B) Telephone Very small Very little 


As the result of experiments, performed by Helmholtz to determine 
which type in the above table is to be found in the human ear, he decided 
that type X was the one found for middle scale notes, inclining towards 
type W for high notes and to type Y for low notes. Now it is clear that 
resonators of this type could not consist of stretched cords alone, or they 
would conform too much to type A; similarly, they could not consist of 
layers of living cells alone, or they would conform too much to type B. 
In order to have the necessary physical properties they must consist both 
of stretched strings and of layers of cells. We see therefore one reason 
why it is necessary for the basilar fibres to be clothed above and below 
by living cells*. 

3. 


Roughton has also objected that the number of resonators is in- 
sufficient particularly if the cochlea nerve obeys the ‘all-or-none’ law®. 

, Helmholtz concluded as the result of experiment that type X resonator 
is the one found to respond to musical tones of medium pitch. He cal- 
culated‘ that if a certain musical note exactly in tune with one such 
resonator caused it to vibrate with an amplitude of 100, then other notes 
of the same loudness would cause the following amplitudes (Table II). 

Suppose now that there are two resonators in the ear differing from 
one another by -10 of a tone, and that a musical note just between the 
two be sounded, then it is clear that both resonators will respond with a 93 
degree amplitude of vibration. If, now, the musical note be made sharper 
by -01 of a tone, then the vibrations of the shorter resonator will increase 


1 CE. Helmholtz, op. cit. 143. 

2 Another reason is probably to nourish and protect the basilar fibres, in much the same 
manner as Bowman’s and Descemet’s elastic nae? in the cornea are covered by a layer of 
living cells. 

* Communicated privately to the author. 

1 Cf. Helmholtz, op. cst. 145. 
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Tase II. 
Difference in pitch between Amplitude of vibration 
resonator and note of resonator 
-00 of a tone 100 degrees 
Ol, b y 
02 % 985 p 
-03 » 97 ” 
04 » 85:5 ” 
06 Cy, 93 ea 
` 06 ” 90-5 ” 
07 Se 87-6 is 
08 ” 84 ” 
-09 ” 79 a? 
10 5 T4 5 


in amplitude from 93 to 95-5 and those of the longer decrease from 93 to 
90-5. The shorter resonator will now have nearly 5 per cent. greater 
amplitude of swing than that of the longer, and this difference should 
readily affect the auditory brain centres vd the cochlea nerve. Suppose 
now that the musical note be made sharper by one-fifth the above, t.e. 
by -002 of a tone. Then the two resonators instead of both vibrating with 
an amplitude of 93 will now have amplitudes of 93-5 and 92-5, t.e. there 
will be a difference of 1 per cent. Now the sense organs of the skin and 
the retina respond to differences in stimulus strength of about 1 per cent. 
so that such a difference in the amplitudes of the ear resonators should 
be readily detected if the cochlea nerve does not obey the ‘all-or-none’ 
law, 4.e. is graded in ita response. Now Auerbach stated that the 
trained ear can perceive a difference of -25 vibration per second over the 
greater part of the musical scale, t.e. about 2000 distinguishable pitches 
in the octave between tones 500 and 1000 vibrations per second, 3.e. -003 
of a tone. Preyer gave about half that value, viz. about 1000: distin- 
guishable pitches per octave, t.e. -006 of a tone. Delezenne gave the 
following values, at a tone of 120 vibrations per second, a -03 of a tone, 
at 500 vibrations -005 tone, at 1000 vibrations -0042 tone. Kiilpe gives 
at 32 vibrations -1 tone, at 260 vibrations -0062 tone, and at 2048 vibra- 
tions -0012 tone. The average value found by the four observers for tones 
between 260 and 2048 vibrations per second is -0042 of a tone as the least 
perceptible difference. Now the difference in pitch taken for purposes 
of comparison above, viz. -002 of a tone, is less than half the average value 
found by experiment, and we have seen that resonators differing in natural 
frequency by -1 of a tone should readily perceive this. But as a matter 
of fact, the resonators in the human ear, as will be shown later, differ 
by about -01 of a. tone, f.e. there are ten times as many resonators 
as I have assumed above; that is, one-tenth of the number actually 
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present would still suffice to give the requisite acuity. The number of 
resonators present is therefore amply sufficient to meet the needs of 
the ear. 

Now it has been assumed in the above reasoning that the auditory 
brain centre receives information not only that a certain resonator is 
vibrating, but also that the amplitude of that vibration has a certain 
value, t.e. the nervous impulse is graded. The possibility has to be kept 
in mind, however, that sensory nerves like motor nerves may obey the 
‘all-or-none’ law. There is no evidence at the present time either for or 
against this view, but Troland! has recently considered the ‘all-or-none’ 
law from the point of view of vision, so that a similar consideration in the 
case of hearing may be advisable The maximum number of separate 
resonators in the human ear is, according to Keith, about 4000 since this 
is the number of complete arches of Corti (Waldeyer gives the number as 
4500). Each arch has about four hair-cells (one inner and three outer) 
connected to it and each of these cells has its own nerve fibre. Hach arch 
rests on approximately five basilar membrane fibres. Now the musical 
scale may be said to extend from 64 to 40963, 7.e. over six octaves; if 
we assume that 600 resonators are devoted to each of these octaves, 
about 3600.resonators will be accounted for, leaving some 400 resonators 
to deal with the lower limit from 16 to 64, and the upper from 4096 to 
40,000: (a more than sufficient number, for M’Kendrick says 110 would 
suffice). Since there are six tones in each octave, and each octave is 

‘represented by 600-resonators, the resonators must differ from one another 
on the average by -01 of a tone. (This value is intended to be the average 
one throughout the musical scale, and is probably too good a value for 
the ends, but too poor a value for the middle.) If we assume that each 
hair-cell and its nerve fibre obeys the ‘all-or-none’ law, and that as the 
amplitude of vibration is increased, first one cell and then another begins 
to receive its adequate stimulus, then any one resonator can respond in 
five stages: (1!) not vibrating; (2) one cell responding; (3) two cells; 
(4) three cells; (5) all cells. Suppose then that we sound a tone strictly 
in tune with one of the resonators, a large number of other resonators 
on either side will also be set into vibration but with diminished amplitude 
—according to the values of Table II above. If now the tone sounded be 
made sharper or flatter by -0025 of a tone, between about 1 and 2 per 
cent. of these resonators will suffer a change, there being an increase in 
the number of hair-cells stimulated in the case of some and a decrease 


1 Troland, Journ. Amer. Opth. Soc. 1920, 161. - 
1- WKendrick. Schafer, Tezt-book of Physiology, n, 1184. 
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in the case of others. This change of 1 to 2 per cent. should be readily 
detected, and a difference of -002 of a tone should therefore be appreciated. 
Now the mean value for the differential threshold for the discrimination 
of pitch given above was -0042 of a tone. There are therefore ample 
resonators in the internal ear to satisfy experimental requirements even 
if the ear obeys the ‘all-or-none’ law. Lastly, if we assume that the four 
` hair-cells of any one resonator operate together, and not separately as 
assumed above, then to perceive a total of 11,064 different pitches (which 
is W Kendrick’s estimate) there should be 5532 separate resonators and 
not 4000 as Keith found, or 4500 as found by Waldeyer. To overthrow 
Helmholtz’s theory, however, it would be necessary to count the number 
of different pitches and the number of resonators in the case of one and 
the same man, and to demonstrate that, beyond experimental error, the 
former was more than twice as large-as the latter. 


4, 


It may be asked, why,—if as Helmholtz-supposed a considerable 
number of hair-cells are stimulated even by a single pure tone, but with 
different intensities (the actual in-tune vibrator stimulating its hair-cells 
most and others less according to their difference in tuning)—will not 
relatively few resonators suffice to provide the necessary acuity for 
difference of pitch that the ear is found to possess? 

To put this criticism in a more concrete form, we have seen in the 
previous section that if we assume that the auditory nerves can convey 
a graduated impression, then the tone difference acuity of the ear could 
be provided by resonators differing from one another in their free periods 
by +1 of a tone. Actually, however, they differ by one-tenth of this 
amount, t.e. they are ten times more numerous than they apparently 
need be, why is this? 

The following ‘explanation may be given. Although, by careful 
attention, the ear could work with fewer resonators, yet for a rapid and 
accurate estimate of pitch a greater number has been found necessary. 
If the auditory nerve obeys the “all-or-none’ law, then again rather 
fewer resonators would suffice, but still a greater number would be 
advisable for the reasons just given. If the spatial acuity of the eye was 
reduced to one quarter by a reduction in the number of retinal elements, 
we should still be able to see sufficiently well for practical purposes, but 

` the observations would take longer, would require greater attention and 
would be more liable to error than they are. 


1 The actual question was put to me by Dr H. Lamb. 
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5. 


Wrightson" has stated that one of the greatest difficulties encountered 
in the Helmholtz theory of resonance in'the fibres of the basilar mem- 
brane is that these fibres are not free but connected sideways. If the 
figures calculated by Helmholtz for the resonators of the cochlea in 
Table IT be again considered, it will be observed that with a difference 
of -2 of a tone between the free period of a resonator and that of the tone 
setting it in vibration, the amplitude will be 40 per cent. of that of the 
maximum possible. Now since the average difference between vibrators 
has the value of -01 of a tone, it follows that 20 vibrators must lie between 
that with the maximum and that with 40 per cent. amplitude; that is, 
that between any two resonators there will be a difference of amplitude 
on the average of ‘about 3 per cent. Even if all the resonators were free 
this value states the average difference in amplitude between the swing 
of two neighbouring resonators that the Helmholtz theory would require. 
The table shows further that the greatest difference between the ampli- 
tudes of any two neighbouring resonators is under 6 per cent. Can the 
different resonators be so tightly bound together that this difference in 
amplitude is not possible? I do not know of any evidence that such is 
the case. If any critic of Helmholtz should retort that there is evidence 
of this, I would refer him to Wrightson’s book, pp. 234-8. Here Keith 
says: “the power of the basilar membrane to resist pressure diminishes 
as the membrane is followed from base to apex of the cochlea.” “The 
bridges become more yielding, with greater amplitudes of swing as we 
ascend from base to apex.” “From base to apex the cochlea is designed to 
deal with displacements which vary in amount and rapidity.” Can this 
be the case if the whole of the basilar membrane is so firmly bound 
together that individual movement to the extent of 6 per cent. is im- 
possible? In the next section an explanation will be found for this joining 
up of the basilar fibres to form a continuous membrane. 


6. 


Hensen discovered that certain tones set some hairs of the opos- 
sum shrimp into vibration, and other tones other hairs. If a system 
of resonators can be established so simply, an anatomist may well wonder 
_why so complex a structure as the organ of Corti should have been 
elaborated for this purpose®. 


1 Wrightson, op. cit. 104. 
* Keith in Wrightson, op. cit. 188. 
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The answer to this criticism can best be met. by considering the case 
of two tuning forks of the same pitch, one of which is driven mechanically, 
the other being set into vibration by resonance through the medium of 
the intervening air. As is well known, the amplitude of the second fork 
will be only a small fraction of that of the first, even if the length of time 
during which resonance is allowed to occur is long. But if now the prongs 
of the forks could be connected to pistons and these pistons be fitted one 
into each end of a tube containing air, then the amplitude of the driven 
fork would be more nearly equal to that of the driving one. If further 
the connecting tube were to be filled with water instead of air, then once 
more an increase in amplitude would be found to occur. Now, as Keith 
has pointed out!, it is the purpose of the ear not only to provide man with 
the enjoyment of music but also to respond to the slightest disturbance, 
and so warn the lower animals of danger. To do this, the motions of the 
piston of the stapes must be conveyed to the hair-cells with the least 
possible loss. Obviously this could not be effected if the hairs were free 
as'in the opossum shrimp or if the fibres of the basilar membrane were 
isolated one from the other, but could be effected if all the basilar fibres 
were joined together so that there was no leak of fluid between them. 
Such an arrangement does not, as I have shown in the previous section, 

- prevent them resonating separately, but does cause them to utilise all 
the available energy. This, I am convinced, is the explanation of a feature 
of the organ of Corti which, more than any other, has strangely proved 
an apparent stumbling-block to the resonance theory. l 


7. ; 


The following question has been asked?, that if we assume that the 
auditory, nerve obeys the ‘all-or-none’ principle, how can we explain 
the perception of notes of different loudness? According to the estimate 
given above, there are approximately 4000 complete resonators in the 
human cochlea. If this number is distributed over the range of audition 
it will be found that near the middle of the musical scale each resonator 
will differ from its neighbour by about -01 of a tone. Now Helmholtz 
found by experiment that roughly ten vibrations must be performed at 
the end of a musical note before any one resonator will be reduced to 
one-tenth of its amplitude, and that such a resonator will vibrate with 
one-tenth the full amplitude when a note a semitone sharp or flat is 
sounded. Since each resonator differs from its neighbour by -01 of a tone, 

1 Keith in Wrightson, op. cit. 237. 
2 This quéstion was put to the author by Mr Barcroft and Mr Roughton. 
`J. of Psych, xm. ; 25 
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50 resonators above and 50 resonators below the in-tune resonator will 
be vibrating with more than 10 per tent. of the maximum amplitude; 
and, therefore, if we assume, as above, that a vibration of more than 
10 per cent. is required for the auditory nerve to respond, then, since each 
resonator having four hair-cells can respond in four different intensities, 
` such a note could be produced in approximately 400 different degrees of 
diminishing loudness. The suggestion that a pure tone can stimulate 100 
or more resonators should not cause difficulty any more than that the 
head of a pin can stimulate 100 touch corpuscles. 

So far as increasing loudness is concerned, the limit would seem to be 
reached only when neighbouring notes begin to overlap in their effects’ 
on the intervening resonators, or when dissonant resonators stimulate the 
auditory nerve. In this connexion the noisiness of very loud musical 
tones should be referred to. This limit would appear to have been reached 
in the case just considered, and therefore 400 different degrees of loud- 
ness is approximately the limiting number available according to theory. 
It would seem that this number would more than satisfy the demands of 
experience. If, on the other hand, the four hair-cells respond together 
or have a common nerve fibre the number of degrees of loudness would 
be reduced to 100. But this number even would seem to be sufficient 
to satisfy the conditions. 


8. 


Kolmer found that one single fibre of the auditory nerve may, by 
branching, supply two separate hair-cells. Luciani has stated that this 
directly refutes Helmholtz’s theory. On the other hand, Held found that 
a single (nerve) fibre may be distributed along a quarter turn of the 
cochlea including @ series of some 300-400 arch segments. 

It will be observed that not only do Kolmer and Held contradict one 
another, but also that both, so far as the ear of man is concerned, are 
contradicted by the following facts: Snodgrass! found that in an adult 
with normal hearing there were approximately 14,000 fibresin the cochleal | 
division of the auditory nerve. Keith? gives the number of fibres as 
15,000. Each of these fibres must have had a ganglion cell, and from 
each cell a single process must run radially outwards towards the hair- 
cells. Now the hair-cells in man number 15,237 in all®, so that practically 
each hair-cell has its own separate nerve, and very few (474, about 3 per 
cent.) would share a nerve fibre with another cell. This disposes of Held’s 


1 M’Kendrick in Schafer’s Text-book of Physiology, 1, 1184. 
2 Keith in Wrightson’s book, p. 159. ? WKendrick. Schafer, 1m, 1185. 
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` evidence, for, according to his statement, the 34 turns of the cochlea 
would be supplied by not more than 14 nerve fibres in all. The ear that 
he examined, if it was human, must have been highly abnormal. The 
possibility that the two hair-cells are fed by one and the same cochlea 
nerve fibre does not embarrass the resonance theory. For histological 
evidence shows that there are four hair-cells (one inner and three outer) 
in structural association with each complete arch of the organ of Corti. 
Since each arch forms part of the essential resonating element, all four 
cells belonging to an arch could, for the purposes of the resonance theory, 
be connected to one and the same nerve fibre. But even if it were subse- 
quently found that in certain cases more than four cells were so connected, 
or cells belonging to different arches, it would only mean that that part 
of the ear was less efficient than it might be, in much the same way that 
the rods in the periphery of the retina being connected in groups with one 
optic nerve fibre, give a lower visual acuity than the cones of the fovea 
which have a nerve fibre apiece. 


9. 


Luciani! objects that“ phylogenetically the simultaneous development 
of the excessively numerous specific differentiations of the fibres of the 
auditory nerve offers great difficulty.” If we were not familiar with any 
other eye but that of man, should we not possibly make an objection 
similar to the above in the case of vision? But as we know eyes, varying 
in development from the simplest to the most complex, the matter causes 
us no difficulty. Does not the same line of reasoning apply to the ear? 
The development of the ear'can be traced from a primitive apparatus 
for stabilising purposes, through the depth perceiving mechanism of fish?, 
to the sound perceiving mechanism of the frog, the alligator and the bird, 
to reach its highest development in the bat and ourselves. 


10. 


Keith? states that even on Helmholtz’s hypothesis “...the final process 
of analysis must be done in the brain... because the central exchange has 
only one key or clue to the particular station or stations from which the 
messages come: namely the rate at which the stimuli or messages arrive.” 
Keith states on the previous page that “Young had postulated three 
different kinds of nerves for the retina; von Helmholtz went a consider- 
able degree farther and postulated many thousands of different kinds of 


1 Luciani, rv, 236. 2 Hartridge, J. of Physiol. 1920, LIV, 244. 
? Wrightson, op. ci. 160. . 
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nerves for the ear. The most impossible aspect of von Helmholtz’s theory 
comes to light when we carry it beyond the cochlea into the nervous ' 
system.” In the case of the skin we find numerous sensory end organs 
with a very high degree of localisation. In the case of the eye also we 
find that each cone has its own local sign. Is it not possible to suppose 
that the same thing is true of the cochlea? That just as we learn by 
experience the relative positions of our fingers and of the cones of our 
retinas, so similarly we learn the relative positions of the different hair- ' 
cells of our cochleae? It is true that we cannot run our fingers up and 
down our basilar membranes as on the key-board of a piano, and so corre- 
late touch with hearing, but neither can we with our fingers stimulate our 
retinas. Is it not possible that different combinations of sound waves 
can educate the ear in the same way that different combinations of light 
waves teach our eyes? I cannot believe that the central exchange of the 
brain uses the rate at which the stimuli arrive as the clue in the case of 
the ear, any more than it does in the case of the eye or the skin. 


ll. 


Luciani! wrote that “Ewald’s theory, unlike all other theories (in- 
cluding that of Helmholtz), is based not on purely hypothetical considera- 
tions, but on a physical fact which can be experimentally established by 
a model, which adequately reproduces the fundamental conditions under 
which the auditory apparatus acts.” M’Kendrick? did, in point of fact, 
construct a model of the cochlea on the basis of Helmholtz’s theory, and 
observed the physical facts of sympathetic vibration with it. 


12. 


Meyer? has advanced the objection “that theories which compare the 
fibres of the basilar membrane to resonators introduce in opposition to 
the laws of biology the idea of a permanent, constant tension -of the 
basilar membrane. Authors who expect their readers to accept it as the 
truth should first of all try and convince them of the possibility of living 
animal tissues retaining their tension for any length of time.” The truth 
of this statement about living tissues is, I think, open to considerable 
doubt. The heart and skeletal muscles in man are under tension during 
the greater part of his life. The sphincters of the bladder and anus are 
firmly closed, and under tension during probably 99 per cent. of the total 

1 Luciani, rv, 243. 
3 M’Kendrick in Schifer’s T'ext-book of Physiology, u, 1182. 
3 Meyer, An introduction to the mechanics of the inner ear, 1907, 19. 
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day. The ligamentum nuchae of the horse (and possibly also of the sheep 
and ox) supports the weight of the head, not only during waking, but 
also during sleep. The diaphragm in most animals is in tension during 
the whole life-time. Lastly, the outer coats of the eye have to stand the 
intra-ocular tension of circa 25 mm. of mercury during life, and do so, 
moreover, with practically no observable stretch. The conclusion is then, 
that living tissues po retain their tension without appreciable weakening 
for very considerable lengths of time, and, therefore, there is no very 
obvious reason why the fibres of the basilar membrane should not’ be 
able to do so also. 

But in this connexion I would direct the reader’s attention to Keith’s 
description of the stria vascularis! where he asks “is the tension of the 
basilar membrane regulated by the stria vascularist” And to this 
question he replies, “I cannot do otherwise than maintain the opinion” 
that it does. We know no more at present than Keith has told us of the 
histology of the mechanism, but it is possible that it will allow the tension 
to be so far reduced that the basilar fibres can obtain ‘rest.’ If the 
tensions of the fibres do in fact change from time to time then the musical 
tone to which any one resonator responds must also change (a fall in 
tension of the stria vascularis causing an apparent rise in musical pitch). 
It may possibly be found that this explains why good singers occasionally 
sing persistently sharp or flat, and why musical tones fall in pitch during 
yawning. 

13. 


“Resonance breaks down if one of the chief factors, viz. the elasticity 
of the liquid medium between the stapes and the auditory nerves does 
not at these minute pressures exist.”...“It seems difficult to identify 
resonance which takes time to transmit its energy through air with trans- 
mission through a liquid medium which is instantaneous*.” 

Both the above criticisms are due to a misconception of the physical 
properties of water. In the first place a fluid possesses elasticity whether 
it be subjected to pressure or not. Thus air conveys sound waves because 
it possesses mass and elasticity, the fact that the pressures are small 
(when the sound is a soft one) does not affect the matter. Similarly, the 
second criticism may, in its turn, be criticised: that in the first place 
energy transmission through a liquid medium is not instantaneous. Thus 
sound does not travel through water instantaneously but with a speed 
of 1435 metres per second, that is only about 4-3 times as fast as through 


1 Wrightson, op. cif. 181. 4 Ibid. 130. 
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air, and in the second place even if the transmission were instantaneous 
would resonance be impossible? Surely not! It would only mean that 
the resonating body would be set into oscillation a little sooner. Wright- 
son’s attempt to prove that liquid is less favourable than air therefore 
fails, and, as a matter of fact, under certain conditions which are satisfied 
by the ear, the exact opposite is the case. The physical differences between 
the two media which concern the problem at hand are as follows: 
(a) compressibilities: with air the volume is halved when the pressure 
is doubled, with water the volume remains practically unchanged (its 
compressibility is one twenty-thousandth part that of air; (b) with regard ` 
to densities: that of water is roughly 777 times that of air. 

If then the cochlea contained air it would be advantageous to keep 
the volume small, in order to reduce the compression which would follow 
change in pressure due to movement of stapes. It would also be advan- 
tageous to make the areas of the piston of the stapes and of the basilar 
membrane as large as possible, in order that a given force being distributed 
over as large an area as possible, the pressures developed would be kept 
low and therefore the compression of the air would be kept low. The 
cochlea would then best take the form of a shallow tube, one end being 
fitted with the piston of stapes, the basilar membrane stretching down 
the middle parallel with the piston, the lower end being fitted with the 
drum of the round window. If, on the other hand, the cochlea contained 
water, it would again be advantageous to keep the volume small, not 
in order to reduce compression as in the case of air, but in order to reduce 
the force required to set the mass of water into motion, because the 
density (mass per unit volume) of water is so great. The piston of the 
stapes and the basilar membrane should be given then the smallest 
dimensions compatible with histological requirements; this would reduce 
the weight of the parts which have to be moved, and therefore the energy 
logses due to that cause and will not at the same time involve difficulties 
due to compression. because of its very low values in the case of water. 
` This explains the small (dimensions of the organ of Corti in mammals. 
With regard to the shape of the cochlea, physical considerations show 
that it confers on the basilar membrane, and therefore on audition almost 
complete immunity from the effects of changes of position arid of both 
linear and angular accelerations; this immunity is contributed to by the 
fact that the densities of the organ of Corti and the fluid bathing it are 
very nearly the same. 

The fluid confers two other advantages: (a) it makes the volume 
displacement of the basilar membrane equal to that of the piston of the 
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stapes since the intervening fluid is nearly incompressible and therefore 
ensures that the basilar membrane shall react to weak sounds; (b) it 
increases the rapidity of damping of the basilar resonators. This latter 
action may be explained as follows: suppose a set of resonators having 
been set into oscillation by movements of the stapes piston under the 
stimulus of sound waves on the drum, and that these sound wavee 
suddenly cease, then if the cochlea was filled with air these resonators 
could continue in vibration by causing alternate compressions and rare- 
factions of the air in the scalae. The oscillations would therefore only 
gradually die out under the natural damping of the vibrators themselves. 
But if now air be replaced by fluid, no such oscillations could continue, 
unless either the basilar membrane drives the piston of the stapes in and 
out, or other parts of the basilar membrane are set into vibration. The 
former has against it the fact that energy would have to be available for 
setting the masses of the chain of ossicles and drum into vibration, and 
the tensions of the stapedius and tensor tympani muscles and friction 
would have to be overcome, and is therefore unlikely, the latter has 
against it the fact that these other parts of the basilar membrane have 
natural periods very different from that of the part which is trying to 
keep in motion, that is that the vibrations that occurred would be forced 
ones, which would have a very strong tendency to die out, and would 
therefore tend to check strongly the ‘after’ motion of the vibrating 
resonators. It is possible therefore that the effective damping of the 
resonators is greater than Helmholtz supposed, owing to this fluid effect. 
This gives an additional factor to be taken into account when explaining 
the staccato ending of a musical tonet. 


14, 


It will have been observed that the pitch limits assumed as a basis 
for calculation are those of from 40 to 40,000 vibrations per second 
(pp. 864, 370). 

With regard to the lower limit, although values as low as eight vibra- 
tions per second have been given by authorities, it is by no means clear 
that the prime tone, and not one of its overtones, was stimulating the 
ear. Helmholtz therefore on the basis of his own experiments, in which 
the effect of overtones was carefully guarded against, concluded that 
40 vibrations per second is a lower limit which is seldom definitely passed. 


1 Perrett, Some questions of phonetic theory, 1919, ch. v, 36. Perrett, Nature, Nov. 7, 
1918, 185, Hartridge, this Journal, 1921, x1, 285. 
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Helmholtz pointed out further that notes near this lower limit appear 
to be alike in pitch, and that as the pitch falls so also does their apparent 
intensity. He pointed out that these facts would fit in with the conclusion 
that the longest resonator in the cochlea is set into forced vibrations by 
notes with a pitch considerably lower than that of itself; this action being 
entirely in agreement with the probable physical properties of these 
resonators as explained above in section 1. It is not easy to determine 
the actual natural pitch of the longest resonator, but its value is probably 
somewhat higher even than 40 vibrations per second. 

Concerning the upper audible limit which is variously given as 
40,000-50,000 vibrations per second, Myers! has shown by experiments, 
in which the actual pitch was measured physically, that notes reach the 
audible limit for most young individuals at between 20,000 and 25,000 
vibrations per second. 

He showed further that the higher values found by other PEPES 
were due to reliance on the determination of the pitch of the Galton 
whistle by means of a formula which he found to be erroneous. He 
observed also that as the pitches approach the limit they decrease in 
intensity and appear to become identical in pitch. The shortest resonator 
would also seem therefore to be set into forced vibrations by notes that 
have a higher pitch than itself, and the perception of such notes is there- 
fore due to this fact. 

It would seem highly probable therefore that while the audible limit 
lies between 40 and 25,000 vibrations per second, the series of resonators 
in the cochlea vary by considerably less than this, say from 50 to 15,000, 
i.e. by the ratio of 1 to 300. 

At present evidence is wanting as to the exact values for the pitches 
of the resonators themselves, but if such values as I have just given were 
ultimately confirmed by experiment, then some readjustment would be 
required in the calculations that have been given earlier in this paper. 
As, however, the extremes of pitch, which I have assumed, are 40 and 
40,000 (t.e. in ratio of 1 to 1000) whereas the more probable values are 
50 to 1500 (t.e. in the ratio of 1 to 300), the revised values would be still 
moge greatly in favour of the resonance theory. 


1 J. of Physiol. 1902, XXVII, 417. 
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15. 


SUMMARY. 


(1) Further evidence is given in favour of the view that the probable 
physical properties of the resonators of the organ of Corti can account 
for the sensation of tones varying from the highest to the lowest. 

(2) The fact that the fibres of the basilar membrane are clothed above 
and below by cells is in keeping with the physical requirements of the 
resonance hypothesis. 

(3) The number of vibrating elements in the organ of Corti is more 
than sufficient to account for the total number of different pitches found 
experimentally, even if the ‘all-or-none’ law is assumed to hold in the 
case of the cochlear nerve. 

(4) An explanation of the more than sufficient number of basilar 
resonators is given. 

(5) The fact that the fibres of the basilar membrane are connected 
, Side-ways does not offer difficulty to the resonance hypothesis. 

(6) On the contrary, it would greatly increase the efficiency of the 
resonators if the basilar fibres were connected so as to form a complete 
membrane. 

(7) Even if we assume that the cochlear nerve obeys the ‘all-or-none’ 
law, the perception of notes of different degrees of loudness is still readily 
explicable. 

(8) If there was definite histological evidence that two or more hair- 
cells are fed by one cochlear nerve fibre, it would not invalidate the 
resonance theory. ‘ 

(9) The conception of the phylogenetic simultaneous development of 
the exceedingly numerous specific differentiations of the auditory nerve 
_ offers no difficulty to the resonance theory. 

(10) That on the resonance hypothesis the final analysis is not done 
in the brain by the rate at which the stimuli arrive, any more than it is 
done in this way in the case of touch or vision. 

(11) Ewald’s theory of hearing is not unique in having been tested 
by means of a model. The resonance hypothesis was also tested in a similar 
way by M’Kendrick. 

(12) The idea that the existence of a constant tension in the fibres of 
the basilar membrane is contrary to the laws of biology is clearly erroneous, 
since many structures (for example in the cornea) are under tension con- 
tinuously throughout life, without showing signs of giving way. 
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(13) The resonance theory explains why liquid should be a more suit- 
able medium than air for conveying the sound impulses from the piston 
of the stapes to the resonators. 

(14) Whereas the audible limits of pitch lie between 40 and 25,000 
vibrations per second, the free periods of the resonators probably vary 
by less than this, say from 50 to 15,000 vibrations per second, i.e. by 
the ratio of 1 to 300. ` 


(Manuscript recewed 6 August 1921.) 
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NOTE ON A METHOD OF ESTIMATING THE TRUE 
STANFORD-BINET INTELLIGENCE QUOTIENTS 
OF ADULTS. 


By C. A. RICHARDSON. 


Tax following method of estimating the true Binet (Stanford Revision) 
Intelligence Quotients (I.Qs.) of adults, or of children approaching 
16 years of age, which has occurred to the writer in the course of a 
general enquiry into methods of estimating the true I.Qs. of adults and 
adolescents, may perhaps be of interest to those engaged on Binet tests. 

The difficulty which occurs in this connexion with the Binet scale 
lies inthe fact that, owing to lack of extensiveness in the upper ranges, 
I.Qs. of adults, as measured by the scale, are bound to drop below their 
true values. The greatest possible I.Q. at which an adult can test is 
about 126. 

The method to be described might be called the ‘percentile rank 
(P.R.) method,’ for it depends on the fact that the P.R. of a given person, 
in the order of intelligence, will remain nearly constant. For the method 
to be used, two things must be known, namely: (1) The distribution of 
children’s Binet I.Qs.; (2) the distribution of the mental ages of adults 
as measured in the ordinary way by the Binet scale. 

The first is fairly well known (cf. Terman, The Measurement of In- 


_telligence, pp. 66 and 78), but there are not yet sufficient data to obtain 


the second accurately, though Terman gives a diagram based on 62 
‘normal’ cases on p. 55 of the book referred to. The writer has, however, 
found the latter useful as a rough working basis. [N.B. In Terman’s 
diagram on p. 55, 15-11 seems to be a misprint for 16-11.] 

To find Binet I.Qs., proceed thus: Having obtained the mental age 
of any particular adult in the ordinary way, find his P.R. from the 
distribution table for mental ages of adults. Since, in finding the I.Q., 
the chronological age is taken for every adult as 16 years, the P.R. 
obtained will also be the given person’s P.R. as regards I.Q. Then from 
the distribution tables for children’s I.Qs., which are true I.Qs. (the 
distribution remaining the same for different age-groups), it is possible 
to find directly the approximate value of the given adult’s true I.Q., 
his P.R. having been found as explained above. 
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In conclusion, two points should be noted, namely: (1) for I.Qs. 
below about 105, the value obtained in the ordinary way is probably 
very nearly the true one; and (2) Terman’s distribution diagram for 
adults can only be used up.to mental ages of about 18 years 6 months. 
When more extensive data are available for obtaining this distribution, 
the percentile rank method should give I.Q. values of considerable 
accuracy. 


Table of Provisional Values obtained by P.R. Method. 


Mental age found 

by usual method True I.Q. 
16 years 6 months 107 
ie, 9 4, 108 
17, 0 ,„ 110 
v7, 3 » 112 
LY 25. 6 — 45 116 
7, 9 , 118 
is, 0 , 122 
is, 3 » 126 
ws, 6 , 182 


(Manuscript recewed 6 February 1922.) $ 
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PUBLICATIONS RECENTLY RECEIVED 


An Introduction to Psychology. By Susan 8. BRierLeY. London: Methuen 
and Co. 1921. Pp. 152. 6s. net. 

“This book,” Mrs Brierley explains, “has been written to meet the first needs of 
non-professional students of psychology, and particularly of those who take up the 
subject in classes organised by the Workers’ Educational Association. Its structure 
is the outcome of several years’ discussions with such students.” She divides the 
book into two parts, the-first dealing with the scope and method of psychology, the 
second entering into some of its general problems, the ‘wish,’ the organism and its 


, environment, instinct and intelligence, the conscious and the unconscious. A useful 


list of books suggested for further reading is given at the end of the book. 

Mrs Brierley’s attitude is, as a rule, a fairly temperate one. She is sympathetic 
to ‘behaviourism.’ She contends, for instance, that “thought always proceeds in 
terms either of concrete images of objects and events, of verbal images, of actual 
movements of the speech apparatus or of all these together. Thought ts not either 
images or words, but consists in the use we make of these” (p. 107). Where thought 
is imageless she believes that it is still accompanied by and dependent on ‘“‘move- 
ments, actual or incipient, of the speech mechanisms” (p. 106). But she insists that 
“any really adequate psychology must find room both for the facta of behaviour and 
those of consciousness” (p. 10). She is sympathetio to psychoanalysis, even to the 
point of accepting without modification Freud’s observations on the ‘reality’ and 

pleagure-pain’ principles. But she adopts the term ‘horme’ as a substitute for 
‘libido’ (in its wider sense), and regards ‘dispositions’ and ‘tendencies’ as the “con- 
crete forms,” the “springs of action,” of the horme. “The horme actually exists in 
these specific tendencies or ‘dispositions’ towards ific behaviour” (p. 47). She 
regards the ‘wish’ of the psychoanalysts as equivalent to such tendencies or dis- 
positions (p. 52). She s i of the nutritional horme and the sexual horme. 

The special charm of the book lies not merely in its literary style, but also in the 
olever way in which the beginner is successively led from one to another of the main 
problems of psychology. There are, however, small blemishes which might well be 
removed when, as is certain to be the case, a new edition of the book is called for. 
Simple reaction times do not constitute a good fatigue teat (p. 22). Because some- 
thing exista, it is untrue to say that it can therefore necessarily be measured (p. 23); 
sensations surely exist, but qué sensations, they are immeasurable. And it is surely 
unpardonable, in an introduction to psychology, to speak of sensations of pleasure 
(p. 63). 


The Psychology of Medicine. By Dr T. W. MrronerL. London: Methuen and 
Co. 1921. Pp. vii + 187. 68. net. 


Dr Mitchell has written this book “primarily for those readers who have had no 
professional training in either Medicine or Psychology, but who are anxious to keep 
themselves abreast of modern thought in these departments of knowledge.” The title 
is not free from ambiguity: the contents are limited to descriptions of hypnosis and 
hysteria, the theories of dissociation, repression and the unconscious, psychoanalysis, 
dreams and the neuroses, psychotherapy and the prevention of the neuroses. The 
book is hence mainly occupied in a presentation of the views of Janet, Freud and 
Jung. This is very thoughtfully carried out, as would be expected of a writer of 
Dr Mitchell’s experience and repute. 
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The Boise Survey: a concrete study of the administration of a city school system. 
By Professor J. B. Sears assisted by W. M. Procrogz and J. HAROLD 
Wurms. World Book Co., Yonkers-on-Hudson, N.Y. 1920. Pp. vii 
+ 290. $2.25. 


Boise is a city of about 35,000 inhabitants, the capital of the state of Idaho. 
Professor Sears, Associate Professor of Education in Leland Stanford Junior Uni- 
versity, and his two colleagues were asked in 1919 to survey its public achool system. 
The report deals with the following problems: organization and administration, 
teaching staff, curriculum, efficiency of instruction, the health, progress and indi- 
vidual differences of school children, buildings and grounds, the high school, educa- 
tional and vocational guidance, costa and business epee ee Comparisons are 
made between about forty other cities in the county and Boise. Testa in spelling, 
arithmetic and handwriting were given to a large number of children. 


State Maintenance for Teachers in Training. By W. S. Hzrrzoa. Baltimore: 
Warwick and York. 1921. Pp. 144. 


The author surveys the conditions justifying state aid for prospective teachers ` 
and he describes the systems which are at work in Europe, our Dominions and else- 
where. He points out that in this respect the United States ranks behind other 
countries. 


The Value of School Supervision. By M.S. Prrrman. Baltimore: Warwick and 
York. 1921. Pp. x -+ 129. 


Two groups of schools are here compared, both situated in South Dakota, the 
one serving as a ‘control’ group, the other being an ‘experimental’ group to which 
the ‘zone’ plan of supervision was applied. “The special interest of the supervisor 
is the improvement of certain phases of the school work.” The data given go to 
“show that supervision practically doubled the efficiency of the akoole for more 
than half of the school subjects....School attendance was improved and the children 
of the advanced grades remained in school longer.” 


The New Psychology and the Teacher. By Dr H. Cricuton Murer. London: 
Jarrolds. N.D. Pp. 232. 6s. net. 


The ‘new psychology’ is of course that of the psyohoanalysts, or, as Dr Miller 
prefers to call them (since he olearly favours the school of Jung), analytical psyoholo- 
gists. There is little that is really new or inaccurate in his presentation of such teach- 
ing, but the book makes deli tfal reading. Its outstanding merit consists in the 
easy, attractive, really admirable form in which its contents are expressed. 


Studies in Human Nature. By Professor J. B. Banw. London: Bell and 
Sons. 1921. Pp. xii + 296. 15s. net. 
Professor Baillie shows in these studies that he is dissatisfied with mere logical 


reren tn & basis of general and Po knowledge. He discusses, mainly 
from a philosophical standpoint, the place of imagination in knowledge, the function 
of emotion in the awareness of the reality, the nature of memory knowledge, the 
sources and significance of laughter and tears, eto., without, however, committing 
himself to any definite philosophical theory. : 


Dual Evolution. By J. O‘Cattaguan. London: Bell and Sons. 1921. Pp. viii 


“+ 260. 12s. net. 


The author endeavours to reconcile idealism and realism from the standpoint of 
humanism; he admits both a material and a spiritual world. 
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Reports of the Industrial Fatigue Research Board. No. 12. Vocational Guidance 
(4 Review of the Interature). By B. Muscto. 1921. Pp. 57. ls. net. 
No. 14. Time and Motion Study. By E. Farmer. 1921. Pp. 63. 2s. net. 
No. 15. Motion Study in Metal Polishing. By E. Farmer and R.S. BROOKE. 
1921. Pp. 65. 2s. net. No. 16. Three Studies in Vocational Selection. By 
B. Musoro, A. B. B. Eyge and E. Farmer. 1922. Pp. 86. Is. 6d. net. 
London: H.M. Stationery Offce. 


These are psychologically by far the most important reports yet published by the 
Industrial Fatigue Research Board. The first is a valuable catalogue raisonné of books, 
ete. published on vocational ‘selection’ (the title seems a misnomer). Prof. Muscio 
gives a careful oriticism of the results obtained in clerical and engineering occupations, 
metallurgy, musio, printing, salesmanship, telegraphy, telephone exchange work, eto. 
Next follows Mr Farmer’s repart on time and motion study, divided into three parts, 
of which the first reviews the previous work on the subject, the second describes 
examples of motion study recently carried out by the author on behalf of the Board, 

` and the third gives a bibliography of over 100 relevant books and papers. Mr Farmer 
rightly lays greater stress on aran Ms than on speed of movement, and he objects to the 
ae up of a standard rate of work based on time study. He argues that time study 
should aim rather at initiating lines of improvement. In his report on motion study 
in metal polishing, where he was assisted by Mr Brooke, Mr Farmer gives striking 
evidence of the increased output effected by training inefficient or inexperienced 
workers eenn yi and of the wasteful expenditure .of energy which occurs 
towards the end of the day, with diminished output, as fatigue sets in; for the latter 
demonstration he ingeniously employs a recording watt-meter. The last report shows 
(i) that a ber eee exista bk the ranking of hand compositors according 
to their ical Tray and their ranking acorns to certain testa applied to 
them by Prof. Musoio, (ii) that Martin’s muscular oor test which has been greatly 
praised in America suffers from serious defects, and that a combination of strength 
of grip and weight (numerous tables derived from over 2000 adolescent males are 
given) provides a useful indication of general strength, and (iii) that physical type 
—as determined mainly by finger span and by finger and hand length and breadth 
measurements—plays some part, though a small one, in proficiency m the work of a 
sweet factory. '. 


Die Raumwahrnehmung der Blinden. Von Dr W. Srermvperc. München: 
Reinhardt. 1920. 8. viii + 150. M. 3.25. 


The work commences with a sketch of the problems raised by the psychology 
of the blind; this includes a historical review, an account of the chief facts involved 
in distinguishing two tactile stimulations from one, an’analysis of the procedure in 

tactile perception of form, a description of the manner in which the blind orient 
space, and a consideration of how the loss of vision influences the 

ganality. Then follows an account of the author’s own experiments 
men. These had to estimate the form of small wooden prisms 
3-6 straight lines. In one part of the experiments, 
ay one or both stationary hands; in the other part, 
or of both hands was used to grope along the 


















the grasping with stationary hands produces 
Etely, although still inadequate to the objects, 

ail ita features. The groping along the objecta, 
gothing but ““movement-shapes,” which are 
hen, by a further operation are converted 
© 8 Salala in the nago of the born-blind 
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the body between the shoulders. The limits of the outer portion’ are given by arm 
movements; the arms explore this outer zone in a manner resembling that of search- 
lights. Beyond this zone, the space is only apprehended in a non-intuitive (wnanschau- 
lich)«manner. Walking to a different place farmiahes a measure of the distance, but 
the apprehension remains one of movement, and does not become converted into 
purely spatial terms. Soe 

In this work, the psychological analysis is conducted along the beautiful lines of 
the yonga: Austrian school, and it deserves most careful study by any one interested 
in the tactual perception of space, either from the theoretical or even from the 
_ practical standpoint. 


The Glands regulating Personality. By Lovis Bermar. New York: Macmillan 
and Co. Pp. 300. 18s. net. p3 


This book contains a valuable account of behaviour from the point of view of 
glandular Saar It deals with facts which are indispensable to the student of 
‘modern psychology. But it is spoilt by obsoure ontological and teleological views 
which have but little bearing on the subject, and the attempt to identify the sub- 
conscious mind with the vegetative system is worthless. The main thesis, however, 
is of great interest, and is presented clearly and not too popularly to lack scientific 
importance. _ . 


Psychoanalysis and Behaviour. By Anpr& Trrpoy.. London: Kegan Paul, 
Trench, Trubner and Co: 1921. Pp. 354. 10s. 6d. net. 


This is a simple popular account of the main doctrines of psychoanalysis, sup- 
praon by four valuable chapters on the distinctive features in the teaching of 
our well-known psychoanalysts—Freud, J Adler, and Kempf. 

The conolusions stated in the main part of the work are, with one or two excep- 
tions, guarded and moderate. The book is free from the wild generalisations which 
make so many popular works on this subject scientifically worthless, and publioly 
dangerous. 

The title is slightly misleading; although the author has clearly been influenced 
by the behaviourist teaching of Kempf, it is not clear to what extent he is in accord 
with the more extreme views of Watson. The book is not an attempt to link Psycho- 
` analysis on to Behaviourism as taught by the last-named writer. 

i The aeraigement of the book is sxoliont, it is clearly written, and each chapter 
is supplied with a useful and intelligently chosen bibliography. 


Die Psychische Dingwelt. Von Dr WirueLM Haas. Bonn: Friedrich Cohen. 
1921. S. viii + 216. M. 28. 


The exigencies of life have forced man to recognise the objective reality of the 
physical world, but not of the psychical world. The psychical world, however, is just, 
as real as the physical world, though different from it. According to Dr Ho- 
reality of the psychical world is closely parallel to that of the phæg 
RERI psychical things just as there are independent ph 
‘modes’ (Weisen) of psychical things are as independent, 
- the qualities of physical things. There are three sy 
(Gehalt), or that which is apprehended in acts gj 
or the objective counterpart of processes of fee) 
the objective counterpart of processes of valu, 
present in psychical objects, though we do not 
neither physical nor psychical, but is intimate 
psychical worlds. Some psychical things, lik 
are more closely related to the Ego than a 
body there is a psychical body; but just as 
than ita materiel bet - Uo 7 
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NOTES ON RECENT PERIODICALS. 
Psychologische Forschung, Band 1, Heft 1 und 2. August 1921. 


Zur Psychologie des Schimpansen (Wolfgang Kohler). 

A series of mainly qualitative observations on the chimpanzee made by the author 
at the Anthropoidenstation at Teneriffe. Only two illustrations of these can be hero 
given. The chimpanzee Sultan was confined alone in a lattice-work enclosure, while 
the experimenter buried a pear apy in the sand at 140 cms.’ distance from the 
enclosure, covering it up and disturbing the sand in ita neighbourhood so that the 
exact spot of burial was quite lost. Sultan at first showed momentary disappointment 
while this was done and then turned to play within the enclosure. Six minutes later 
the experimenter approached Sultan who grasped his hand but was repulsed. When 
after nine minutes the experimenter again approached, the chimpanzce repeated 
this behaviour with the ovident object of directing the experimenter to a stick which 
lay to ono side of the burial ground and out of reach of his enclosure. The experimenter 
did not satisfy him, and later (17 minutes after burial) Sultan repeated his behaviour. 
Half an hour after the burial, while the animal was otherwise occupied, the experi- 
menter isid the stick where it could be grasped only with difficulty from the enclosure. 
At first Sultan did not perceive this change; but immediately after doing so, he seized 
the stick and began digging at the right spot until he had uncarthed the pear. On 
the following day, a pear was buried 130 oms. from the lattice work, about two metres 
to one side of the previous burial place, while Sultan remained quiet, playing con- 
tentedly in his enclosure. After an hour, the attendant introduced a stick into the 
cage, through a window in the back wall. Sultan at once seized it and after an initial 
error of position, dug up the pear. In another series of experiments, two chim 
who had learnt by practice to distinguish between a large and a small rectangle by 
choosing the former, distinguished between the large and a still larger rectangle 
by generally choosing the latter; another chimpanzee who had learnt to choose the 
smaller of a pair of rectangles still chose the smaller (after initial hesitation and 
choice in the absolute sense) when the larger rectangle was replaced by one smaller 
than the other one. 


Untersuchungen zur Lehre von der Gestalt (Max Wertheimer). 

This, the first of a series of special papers on the theory of form, is of an intro- 
ductory and general character. Parts are not to be considered as being compounded 
to make up a whole. The form of the whole is not determined merely by_ite-pirts. 
Parts are generally to be treated as members of the whole, the simalci-boing dorived 
from the more complex, not vice versd. oe 


Tod und Leben ber den Kpelle in Liberia (Dietrich Westermann). 
A chapter of Liberian ethnology, describing primitive conceptions of the mind- 
body relation after death. g F 


Beiträge zur Psychologie der Gestalt (V) (P. Cermak und K. Koffka). 

This is the fifth of a series of articles of which the first four have already been 
published by Prof. Koffka in book form after their appearance in the Zeitschrift fir 
Psychologie. It deals with the visual sensations of movement in interrupted and 
continuous illumination, and sets out to determine the wider scope of the laws 
originally deduced by Korte for the relation of the temporal, spatial and intensity 
characters of the stimuli to apparent movements, t.e. to those phenomena of movement . 
which are produced by simple successive stationary stimuli. 
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or of one’s environment, we see such other psychical things. The problem of tho 
nature of the Ego and its relation to the psychical and the physical, and the problem 
of the relation of the psychical and the physical to one RT are to be dealt with in 
another volume. 


Vom Wesen des Bewusstseins. Von Dr Lupwia Kraars. Leipzig: Johann 
Ambrosius Barth. 1921. S. vi + 94. M. 12. 


This is an expansion of a lecture on the biological bases of consciousness. The 
author only sketches the outlines of a comprehensive Psychology and Philosophy 
which he hopes to publish in the near future. Some of his ideas Dr Klages has already 
published in the Deutsche Psychologie under the title of ‘Geist und Seele.” 


An Analysts of Certain Theories of Truth. By Goran Boas. (University of 
California Publications in Philosophy, Vol. m, No. 6, pp. 187-290.) 
Berkeley: University of California Press. 1921, $1.25, f 


The theories examined are: Subjeotive Theories (including (a) Logical Hedonism, 
and (b) Truth as the Irresistible), Relational Theories (including (a) the Correspondence 
Theory, (b) Truth as Formal Consistency, (c) Coherence in a Significant Whole) and 
Voluntaristic Theories of Truth. 


J. of Payoh. xu. 26 
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Uber optische Inversion (Erich M. v. Hornbostel). 


This deals with illusions of reversible perspective, introducing several novel 
instances of the phenomenon. It is curiously written in a form directed to the 
reader who is throughout addressed as du. 


Hine Pseudofovea bet Hemianopikern (Wilhelm Fuchs). 


This paper opens with a brief summary of the writer's previous work on tho 
subject. It contains detailed observations on a single patient whose condition of 
pentado homonymous hemianopia was due to a shrapnel wound of the skull. 

e writer shows how the pseudofovea or new region of distinctest vision develops 
within the remaining field of vision, and how its position varies with the recognised 
size of the object, not with the actual distance of one and the same object from the 

tient. The larger the size of the object, the more peripheral becomes the pseudo- 
ovea. When @ letter, previously falling on the pseudofovea, is displaced so that it 
falla more and more outwardly on the retina, it becomes increasingly blurred and 
indistinct. If displaccd inwardly, it may mercly lose its form and meaning. This 
occurs not merely because its size is unfitted for that particular region of the fovea, 
but also because its form or meaning is unfitted. A number of separate short, lines 
covering an appropriate extent can be recognised as a distinct and significant whole, 
whereas when only a single short line falls on the same retinal area it is blurred and 
indistinct; and when only some of a number of short linos can be apprehended as a 
form, only these ave distinot while the remainder are blurred and of lighter colour. 


Lhe Psychological Review (Vol. Xxvui). 
No. 1. January 1921. 


The Truly Psychological Behuviourism (Mary Whiton Calkins). 

Extremo behaviourism, denying or ignoring consciousness, is not psychological 
at all. Modified behaviourism, treating consciousness as a distinctive function of 
the organism, too readily falls into the extreme form. The truly psychological bo- 
haviourism is a self-psyohology which cmphasizes the study of the relation of sclf 
to environment. . 


An Allempl towards a Naturalistic Description of the Hioltons (J. R. Kantor). 


An claborate paper mainly intended to show that emotions are forms of behaviour 
which mark the absence of any definite response system. They are chaotic responses 
to unusual features of the environment. 


‘one of Lanes (Helge Lundholm). 

. There is a feeling-tone connected with ** pure lines.” This 
suggestion of movement. Emotions with little motor 
ith long and low waves; emotions with strong 
ves of acute angle. 













o two phases of development. In 
ered enjoyable; in the secoud 
jum swing from extreme 





392 Notes on Recent Periodicals 


No. 2. March 1921. 
Cerebral- Mental Relations (Shephord Ivory Franz). 


There is a general dependence of mental states upon the state of tho brain, but 
no special dependence of a special mental state upon the integrity of special cerebral 


parte. 

The Misuse of Instinct in the Social Sciences (L. L. Bernard). : 
Social “instincts” are aggregates of habits, and in no sense fixed and simplo 

mses. It is not true that for social purposes instinct is dominant over habit, 

and both over the influence of the environment. 

An Attempt towards a Naturalistic Description of the Emotions (TI) (J. R. Kantor). 
Emotions are of no partioular biological utility, cannot readily be classified, and 

“are seldom if ever found in animals and young children.” 

On the Organisation of Intellect (Edward L. Thorndike), 


An applcstioa of Spearman’s ‘test’ of the truth of his ‘General Factor’ theory 
to data obtained by applying fifteen tests of intelligence to about 800 soldiers, and 
seven tests of intelligence and of ‘intelligence mixed with skill’ to over 900 soldiers. 
The enquiry suggests that the organization of intellect involves processes much more 
complex than those required by Spearman’s theory. 


No. 3. May 1921. 
ln Memory of Wilhelm W undi (by his American students). 

A series of short appreciations by various American psychologists who studied 
under Wundt. 

The Structure of Animal Learning (J. A. Melrose). 

In a very long paper it is maintained that lower animal learning involves 
(1) organie fixation, (2) organic spatial adaptation, (3) organic choice, and higher 
animal learning comprises (1) organic association, (2) organio conception, (3) organic 
judgment. . 
A poets portrayal of Emotion (Frauces Theresa Russell). 

A study of certain of Browning’s desoriptions of emotions. 


No. 4. July 1921. 


Dynamic Psychology and ihe Problem of Motivation (Horace Bidwell English). * 
Neither hedonism nor MoDougall’s instinct theory is broad enough to explain 

human motives. We mustinclude all relatively permanent psycho-physical dics ? 

among the mechanisms capable of furnishing the impetus to aotia, 


Psychology and the Central Nervous System (Howard 
Psychology deals with all phenomena “co, 


environment and organism that belong to 
nomena may be studied by self-observa 












Apperception is a distiy 
ability, which may . 
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The Control of Another Person by Obscure Signs (G. M. Stratton). 


A very interesting study of o case of ‘muscle reading’ without contact, from 
which it appears that the subject was, without conscious intention, using visual 
oues of an oxceedingly obscure nature, given with like absence of intention by his 
guides. 


_No. 5. September 1921. 


Belief as « Derived Emotion (W. McDougall). 


Belief is essentially the same as confidence, but whereas the latter indicates a 
striving for some particular end untroubled by any anticipation of failure, the whole 
process taking place on a practical level, in the case of belief ‘‘the striving proceeds 
in a similar untroubled fashion on the purely intellectual plane.” Belief and doubt 
‘aro related as are confidence and anxiety. 


How do we ucquire our Basic Reactions (J. R. Kantor). 


All psychological processes involve “the two phases of stimulus and response.” 
Tendencies, capabilities and tho like, in so far as they are supposed to represent forces 
inherent in the organism, are mere fictions. An attempt is made to indicate the main 
classes of conditioning stimuli, to show how stimuli operate, and to discuss covtain 
general types of reaction systems. ‘ 


Fact and Inference in Raymond Wheelers Doelrine of Will and Self Activity (Mary 
Whiton Calkins). i 

As aylt of his oxperiments on the process of choosing Wheeler concluded: 

(1) that volition~ssxasi ste in kinaesthetio sensations, and (2) that volition cannot bo 

described as self-activity. Ende an, a study of the introspections 


of Wheelers observers, and as a cludes that his interpretations are un- 
justifiable. a ee 


es oe l 
The Correlation between Interests and Abilities in College Chrarses (Edwal Thorndike) ; 

The data examined geom to corroborate the doctrine of a very close relirtian._ 
between the order of an individual’s interests and the order of his abilities. ae 


A Device for Determining Coefficients of Partial Correlation (Clark L. Hull). 


PROCEEDINGS OF THE BRITISH PSYCHOLOGICAL SOCIETY 


GENERAL MEETINGS. 


January 28, 1922. Experiments on Memory in Mentally Defective Children. By 
Luoy G. FILDES. p 
Psychology and Primitive Culture. By F. C. BABTLETT. 


March 11, 1922. An Investigation into tho Timo-sonse of Children. By M. Sturr 
f and E. U. OAKDEN. 


fan ‘ SECTIONAL MEETINGS. 
EDUCATION SKOTION. 


Decomber 13; 1921. Tho Theories of Froud and Jung in Relation to tho Probleyy-"” 
-of Education. By Constanon E. Youna. eee 


Ji anuary 2, 1922. Mental Tests and Mentality. By TH. Pa 
Fobruary 14, 1922. Somo Experimonts or dit Orientation with Especial Reference 
: to Mirror Misting. By Luoy G. FrLDEs. 
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£ INDUSTRIAL SECTION. 
____--etimber 21, 1921. Motor Capacity. By B. Musor. 


MEDIGAL SEOTION. 


December 14, 1921. The Evolution of the War Nouroses. By GHŘALD FITZGERALD 
and James Youna. 


January 25, 1922. Homosexuality and Alcoholism. By Roperr M. Riaqaun. 
February 22, 1922. The Constituents of the Unconscious. By Lronarp WILLIAMS. 


JOINT MEETING. 
General, Medical, and Educational Seclions. 
March 14, 1922. Some Problems of Adolescence. By ERNEST JONES. 
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CHADWIOK, Miss M. W., 33, Brunswick Square, W.O. 1. 

CHAMBERLAIN, Miss G., 6, Oxford Road, N.W. 6. 

Caamrion, H. B., 14, Friern Park, N. 12. 

Cuaron, N. MAxwELL, M.D., 31, Grosvenor Street, Grosvenor Square, W. 

CHAPMAN, ALBIMT E., B.A, Department of Education, The University, 
Birmingham. 

Cutvuns, Jonn, J.P., “ Wyohfield,” Cambridge. 

eri C. A, B. Se., “Hawarden,” 7, West Heath Avenue, Hampstead, 

CLaBkKn, Miss Dorotry J., Nutford House, Marble Arch, W. 1. 

CLARKE, Miss M. N., 34, Beatrice Road, Stroud Green, N. 

Cranks, Miss W. S., 24, Eltisley Avenue, Cambridge. 
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CLaBKson, Miss M., St Mary’s Hall, Cheltenham. 

CLAYTON, J. V., 47, Park Road, London, E. 18. 

CLEMENT, Miss WiINIrRED M., 20, Haverstock Hill, N.W. 5.. 
Coarus, Miss E. M., 31, St Leonard’s Street, S.W. 1. 

Coss, I. G., MD., M.R.C.S., 22, Queen Anne Strest, W. 1. 

Coun, A., 33, Bedford Street, W.C. 2. 

Conmy, Mra Rura M., la, Northwick Terrace, St John’s Wood Road, N.W. 8. 
Conn, Sir R. Waray, K.B.E., Caenwood Towers, Highgate, N. 6. 
Corr, 8., Ph.D., 30, Hyde Park Gate, S.W. 3. 

Cors, A. 8S., c/o Peak & Co., Bermondsey, S.E. 16. 

Corr, Mrs E. M., L.R.0.P. & 8., 30, New Cavendish Street, W. 1. 
Cors, R. H., MD., F.R.C.P., 25, Upper Berkeley Street, W. 
Cortar, D. J., M.A., 141, Culverley Road, Catford, S.E. 6. 
Corum, M. A., M.D., Chartham Downs, nr Canterbury. 

Corus, Miss M., Board of Education, S.W. 1. 


. Conttns, Miss Many, M.A., B.Sc., Psychological Dept., The University, 


Edinburgh. 
Coutts, Prof. E. L., M.B., The Lodge, Llandaff, nr Cardiff. 
Coor, J. W. A., LBRO. 'P. & 8., 1, Clarence Terrace, Newcastle-on-Tyne. 
Cosa, D. E., M.D., 26, St John Street, Manchester. 
COTTON, CHARLES KENSETH, B.A., Ranfurly Castle Sohool, Bridge of Weir, 
Renfrewshire. : 
CoveLaxp, W. H., L.R.C.P., Albert House, Haverbreakes, Lancaster. 
Cowan, D. M. W., 12, Harefield Road, Brockley, S.E. 4. 
Cox, J. W., M.Se., 184, Northumberland Park, Tottenham, N. 17. 
CRACKNELL, Srpnuy H., B.80., 49, Manwood Road, Crofton Park, S.E. 4. 
Crooks, Mrs I. P., South Grove School, Mile End, E. 3. 
CROLL, G., Millfield, Chislehurst. 
Qussanizr, A. J., 14, Kersland Street, Hillhead, Glasgow. 
Cuter, MTLLAIS, M. B., F.R.C.8., Slyderagate, Lo ton, Essex. 
Cuppy, Miss S. E., E. RAM. A.R.OM., 104, terbury Grove, Weat 
Norwood, S.E. 27. 
Damow, M.; B.So., 74, Morshead Mansions, Maida a W. 9. 
DALL, A. W, M. A., Maisonette, Maybury Road, n 
DANIELL, Miss F. È., 54, Stanford Road, Ke 
DANSE, REDGEWMLL, M.RGS., L.R.C.P., «Helatonleigh,” 3 ' Champion Park, 
Denmark Hill, 8.E. 5. 
Darwin, Sir H., K.B.E., F.R.S., The Orchard, Huntingdon Road, Cambridge. 
mene The Hon. Rev. A. E, MA, 48, Blenheim Gardens, Cricklewood, 
2. 


“Davins, Miss Erman, Halcyon Club, 13/14, Cork Street, Piooadilly, W. 1. 


Davæs, E. T., XLA., Education Offices,: Haverfordwest. 
Davins, Miss N. J. 
Davres-Jonas, C. W. S., M.B., ChB. 


Davson, Aran W., F.S.L, 42, Lansdowne Crescent, Holland Park, W. 11. 


Davy, W. B., M.R.C.S., 348, ‘Finchley Road, Ham N.W. 

Dawns, Rev. H. V., B. A, Bevern Brow, YTA Salop. 

Dawson, G. DE H., M.G., D.S.O., M.R.C L.R.C.P., 138, Lauderdale 
Mansions, Maida Vale, Ww. 9. 

Dawson, S., M.A., D.So., Fleswick, Drumchapel, Dumbartonshire. 

Dzvinu, F, M.D., F.R.G. P; aa Wale Mental Hospital, Portsmouth. 

DEVINE, JAMES, Donard alton, Liverpool. 


q. Dixon, F., M.B., Ch.B., r Neaberiaid House, Green Lanes, es 


Park, N. 4. 
Drxon, Major E. T., Billy Dun, Half Way Tree, Jamaica. 
Dooxuam, W. H. A, M.A, 75, Ringford Road, East Putney, 8.W. 18. 
Dow, W. G., Teachers’ College, University of ee Victoria, Australia, 
Dovaexry, F. H., 88, Bellamy Street, Balham, S.W. 1 
Downny, Rey: Re D.D., Mission House, Badabas Park, N.W. 6. 
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Names of Officers and Members, 1921 v 
Drev, Jamas, M.A., B.Sc. D.Phil, Education Department, University, 


Ponu 

Darvuamonn, Miss M., M.A., 10, Harti n Gardens, Edinburgh. 

Durr, Miss L F. Grant, 16, Mulberry Walk, Chelsea, S.W. 3. 

Duray, Capt. V. R., F.Z.S., 29, Edith Road, Kensi n, W. 14. 

DvuLsBERG, J., M.D., 8, Kensington Avenue, Victoria Park, Manchester. 

Dunn, Miss Doris, Newnham College, Cambridge. 

Eae, R., MD., O.B.E., The Devon Mental Hospital, Exminster. 

Eps, A. G., M.D., 7, Little Turnstile, Holborn, London. 

Ep, M D., M.D., 77, Gt Russell Street, W.C. 1. 

ese H. W., M.A., L.R.C.P., M.R.C.8., Borough Arms Hotel, Newcastle, 

Eparır, Miss B., M.A., D.Sc., 15, Lyon Road, Harrow. 

Errrorr, Q., “Whiriow,” Harley Street, Leigh-on-Sea, Essex. 

Erus, Mrs L. S., 3, Brunswick Square, W.C. 1. 

Erus, Miss M. F., 29, Gower Place, W.C. 1. ` 

Eremwmaron, Prof. G. A., D.Sc., F.L.S., St Dominio’s Priory, Southampton 
Road, N.W. 5. f * 

Errox, P. M., M.80., 71, Dover Street, Crumpsall, Manchester: 

Essumonrt, Miss A. E., Fairford, Cults, Aberdeenshire. 

Fannun, Miss G., 24, Putney Hill, S.W. 

Farmar, Erto, M.A., Toynbee Hall, 28, Commercial Street, E. 1. 

FaRong, : 

Faverman, Miss W. M., 72, Quarry Hill, Tonbridge. 

Fazan, E. A. C., M.C., M.R.C.S., Belmont, ‘Wadhurst, Sussex. 

Frasny, Miss L., 12, Oakbrook Road, Sheffield. 

Fannur, Miss H. R., 221, B Road, S.E. 22. 

Fanxuyas, A. J., 70, Harbord Street, S.W. 6. 

Frrauson, R. W., B.Sc., A-B.C.S., 36, Linden Road, Bournville, Birmingham. 

Freip, G. C., M.A., B.Sc., The University, Liverpool. 

Frupss, Miss A. F., Hookerill College, Bishop’s Stortford. 

Fiipzs, Miss L. G., Psychological Laboratory, Cambridge. 

Fros, A. A., M.R.C.S., L.R.C.P., 12, Falkner Square, Liverpool. 

ee Capt. E., Ph.D., B.Sc., F.Z.8., 8, Beaulieu Villas, Finsbury 

ar! . 4. - 

Fema, A. P. M, O.B.E., Vickers-Metropolitan Co., Trafford Park, Man- 
chester. 

Frurronre, Sir W., K.B.E., MD., F.R.S., Medical Research Council, 16, 
Buckingham Street, Strand, W.C. 2. 


. Früam, Mrs J. C., 11, Albert Road, N.W. 1. 
. Fues, J. C., B.A., 11, Albert Road, N.W. 1. 


Friern, Mrs Mary, 54, Harley House, N.W. 1. 

Forszs, Cas., M.B., 'O.B.E., 54, King Street, Aberdeen. 

Forsyru, C. W., M.D., Rubery Hill Mental Hospital, nr Birmingham. . 
Forsywru, D., M.D., 74, Wimpole Street, Cavendish Square, W. 1. 


. Fow nse, Capt. H L., The Training College, Claremont, W. Australia. 


Fox, 0., Warkworth House, Cambridge. 

Fox, Miss E., 44, Upper Mall, Hammersmith, W. 6. 

Fox, Miss M. E., 7, Fhe Broadway, Woodford Green. 
Franzu, Miss N. E., M.B., B.S., 50, Porcohester.Terrace, W. 2. 
¥renon, Hon. Essmx, 4, Collingham Road, S. Kensi n, S.W. 
FropsHaM, Miss M., B.80., 22, Somerset Terrace, W.C. 1. 
Frost, L, 23, Mortimer Street, W. 1. 


. Fey, Miss 8. M., 7, Dalmeny Avenue, N. 7. 


GABRIEL, V., F.R.0.8., M.R.C.P., Victoria Hospital, Bangalore, Mysore. 
GaLLioHAN, Mrs N. K., Oakdene, Meadway, Gidea Park, Romford. 
GALLIOHAN, Warrer M., Oakdene, Meadway, Gidea Park, Romford. 
Garratt, C. M. J., O.B.E., M.A‘,.15, Grosvenor Crescent, S.W. 1. 
Gaunt, G. R., Jesmond, Farsley, nr Leeds. 
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QGrasox, H. 0., M.B., Elm Bank, Dollar, Scotland. 

Gui, A. W., M.D., Chatterley Cottage, Hanley, Staffs. 

GLES, C. M., M.A., The University, Leeds. 

Gurs, D., MC., M.D., 132, Northfield Road, King’s Norton, Birming- 


GiınsBERG, M., M.A., University College, Gower Street, W.C. 1. 

Guapine, Mrs E., 8, Marlborough Road, Stratford, E. 15. 

QGrarsree, N., M.B., B.S., Weir Co , Chertsey; Surrey. , 

GLOVER, J., M.B., Ch.B., 28, Mechlenburgh Square, W.C. 1. 

GLUNIOKE, Miss R. P. K. O., 13, Cathcart Hill, N. 19. 

GopLER, Miss E., 41, Victoria Road, S.E. 15. 

Goon, T Be M.R.C. B., L.R.C.P., Ashhurst Mental Hospital, Littlemore, nr 

0 

Gorpon, R. G., M.D., M.R.C.P., 6, i ae a Bath. 

QOULSTON, WILUM W, B.A., B.So Manager, c/o Anglo-Saxon 
Petroleum Refinery Co., Ltd., Miri, via Singapore, India. 

Grant, Miss C. E., Fern Street School Settlement, Devons Road, Bow, E. 3. 


'GREAN, G. H., 53, Renny Road, Hutton, Portsmouth. 


Grams, Prof. J. A., M.A., “ Whiteley,” Wood Road, Sheffield. . 
GREFTI, Prroy, M.I.C.E., F.G.S., F.R.S.L, 20, Victoria Street, S.W. 1. 
Gaurras, Miss A. F., M.A., The Poplars, Norman’s Place, Altrincham. 
Havran, J. A., MB. 
Harr, Capt. A. A. J., F.R.G.S. 
Hammon, Miss B. M., Regent’s House, Regent Street, S.W. 1. 
Hono Miss MARGARET, B.A., Education Department, Birmingham 
niversi 
HAMPTON, F. A., M.B., Highfield House, West Byfleet, Surrey. 
HANDY, EDWIN, 29, Kirkham Road, Horton, Bradford. 
Harsorn, Miss E. F., M.B.E., 30, Brunswick Square, W.C. 1. 
sar AT Rev. H. L, B.A., B.Mus., The Clergy House, 2, Spencer Hill, 
19. 
Harr, B., M.D., 81, Wimpole Strest, W. 1. 
HARTLEY, Mies M F., B.A., Ackworth School, ur Pontefract, Yorks. 
Hawker, Miss M., 19, Carlton Vale, Maida Vale. 
Hawteny, Miss F, Training College, Darlington. 
Hay, Miss J. C., 51, Lancaster Road, N.W. 3. 
Hazırrr, Miss V., M.A., “Bedford College, Regent’s Park, N.W. 
HEAD, H., XD., FERS, 4, Montagu Square, W. 1. 
Hnaxn, Lt-Col. C. B., Air Ministry, Kingsway, W.C. 2. 
Huastae, G. §., 65, Gleneldon Road, Streatham, S.W. 16. 
Harte, A E., M.A, The University, Manchester. 
HBATHOOTE, H. L, B. Sc., M.So., F.I.O., Rudge-Whitworth, Ltd., Sparkhill, 
Birmingham. 
HERFORD, Mrs M. B., M.B., B.Sc., 19, Redlands Road, Reading. 
Hionmns, W. L., 3, Central Buildings, Westminster, S.W. 1. 
Hicxs, Prof. G. D., M.A., Ph.D., 9, Cranmer Road, Cambridge. 
Hpaar, H. R., Redpath, Brown & Co., Ltd., Trafford Park, Manchester. 
Hıxarsy, Rev. R. H., B.A., 7, North Park Terrace, Edinburgh. 
Hospay, Lewis H., Buckland House, Dover. 
PE Prof. R. F. A., M.A., B.Sc., Armstrong College, Newcastle-upon- 
ne. 


t “Hoca, F. 8. D., M.R.C.8., L.R.C.P., The Cedars, Rickmansworth, Herta. 
L HOOPER, 8. E, ‘MA, The Rectory, "Bast Horsley, Surrey. 


HOUGHTON, HERBERT W., Technical College, Huddersfield. 

HOWARTA, E. C., 175, Edmund Street, W. Rochdale, Lancs. 

Howrrt, A. B., M.D., 15, Chesham Street, Belgrave Square, S.W. 1. 

HuBBAOK, Miss CAROLINE J. M., University Club for Ladies, 4, George 
Street, Hanover Square, W. L 

Hosset, À., 7, Hampstead Gardens, Golder’s Green, N.W. 4. 


= 
3 Ji 


E H HREEENH EEE g 


Hid 
H 


HBE BEBE 
Hi 


E 
ie] 
h 


"HEE 


MEL 


T. Kumos, C. W., M.A. 


Names of Officers and Members; 1921 vii 


Hvanzs,. Miss MAUDE, B.Sc., 20, Albert Mansions, Albert Bridge Road, 
S.W. 11. 
Hunta, P. D., M.R.C.S., L.R.C.P., Three Counties Mental Hospital, Arlesey, 


Horst, A. F., C.B.E., M.D., F.R.C.P., 17, Devonshire Street, W. 1.- 

Ixamam, C. B., Moira House, Eastbourne. 

Imax, Wurm S., M.B., 22, ‘Clarendon Road, Southsea. 

Lens, C, E., 31, Randol sh Crescent, W. 9. 

JAKSON; Miss À. M., B. ie 16, Victoria Road, Withington, Manchester. 

Jacos, Capt. C. W., W. R. “Jacob & Co., Ltd., Long Lane, Aintree, Liverpool. 

JAGO, W. Ja; M.R.G.S., L.R.C.P., 63, Park Hill, To EA S.W. 4. 

JARROM, J., 59, Horton Grange Road, Bradford. 

Jounson, E. H., B.A., M.C., 20, Hillmaston Road, Rugby. 

Jomnson, W., M.D., M.R.C.P., 26, Rodney Street, Liverpool. 

JOHNSTON, Miss KATHERINE L., B.A, M.A., Maria Grey Training College, 
Salis Road, N.W. 6. 

Jonzs, D., M.A., University College, Gower Street, W.C. 1. 

Jowzs, D. W., M.R.C.S., L.R.C.P., 26, Albion Street, Hull. 

JoNES, E., M.D., M.R.C.P., 111, Harley Street, W. 1. 

Jonzs, E. H., 37, Eaton Terrace, S.W. 1. 

JoNss, Li. Wynn, Ph.D., M.A., Psychological De iversity of Leeds, Leeds. 

Jongs, Miss M. G., M.A, 66, Picker sony tenes 

JONES, Rosset, Bermondsey Central School, S.E. 

Kay, J., B.So., 139, Victoria Road, Old Charlton, S.E. 7. 

Krarmar, M. W., M.A., 40, St Margaret's Road, Oxford. 

Karty, Simon, B.Sc., MR.C.S., L.R.C.P., “Ryeocroft,” Bury Old Road, 
Manchester. 

Kurnupy-Frasun, Dav, M.A., B.Sc., Education Dept., eee 

Kauynny, ROWLAND, 77, Parliament Hill, Hampstead, N.W. 

Kant, Prof. A. F. STANLEY, M.A., D.So., Industrial PEAR Dept., 
College of rS Manchester. 

So., L.C.C. Education Offices, Victoria Embank- 
_ ment, W.C. 2. 

Kresy, Miss Mary, Nutford House, Nutford Place, W. 1. 

Kirxzman, F. B., B.A, 33, Avonmore Road, W. 14. 

Krrrgrmasrup, Rev. D. B., M.A., Grove Hill House, Harrow. 

Kuma, Major Aprran B., M.B.E., 32, The Pryors, East Heath Road, 
Hampstead Heath. 

Kxrow1son, T. SHARPER, Author’s Club, 2, Whitehall Court, S.W. 

Krauss, R. A., M.D., D.8c., 16, Claremont Crescent, Edinburgh. 

Laven, R, MacDonaxp, M.B., Ch.B., “Goldieslie,” Wylde Green, Birming- 
ham. 

LAm, Prof. J., 4, Cranmore ye Belfast. 

Laxa, A. F., A.K.C., J.P., ton, Bromley, Kent. 

Laxa, H., 18, Gordon Square, ae. 

Lanz, L, io R. C.P. & S. (Ed.), “Sunnydene,” Wallace Avenue, Leagrave, Beds, 

LANGDON, Miss Eprru, B.Sc., Chemical Dept., South Metropolitan Gas Co., 
709, Old Kent Road, S.E. 

Lanman, E., Sylvester House, 31, Sylvester Road, Hackney, E. 8. 

LATTA, Prot, R., M.A., D.Phil, 4, The College, Glasgow. 

Lavars, N., M.D., Bailbrook House, Bath. 

Lava, Č. R., M.D., Sc.D., Ayala 38, Madrid, Spain. 

LAWRENOB, E. W., 28, St Paitrick’s Road, Coventry. 

Laws, A. R., B.So., 90, St George’s Terrace, Newcastle-on-Tyne. 

Lun, K., old House, Ashley Heath, Hale, Cheshire. 

Lucas, Maj or A. E. J., Kingsmead, Winkfield, Windsor. 

Leacan, T. M., M.D., Faotory De ent, Home Office, Whitehall, S.W. 1. 

Lu May, Miss C. M., 26, The Faversham, Kent. 

Lews, Mrs A. D., “ Ashleigh,” Cannon Hill Lane, Merton Park, S.W. 20. 
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Lawis, E. O., B.A. A., D.S0., 35, Pyrland Road, Highbury, N. 5. 

Luwis, H. R, B.A., 11, Upper Phillimore Gardens, W. 8. : 

Lews, Miss M. G., Society for the Study of Orthophysies, 30, Brunswick 
uare, W.O, i. 

Lixawoon, F. D., 51, Old Devonshire Road, Balham, 8.W. 12. 

Lion, H., Dol-Egl Builth Wells, Breconshire, 


. Lioyp Davis, Miss M. H., MA., “Lynton,” Curzon Road, Hoylake. 


Lroyp Evans, Miss, M.A., Furzedown Training College, S.W. 17. 

Lona, Miss C., M.D., 48, Gordon Square, W.C. 1. 

Loosmorz, W. C., M.A., “Redcroft,” 20, Pendennis Road, Streatham, 8.W. 16. 
LOTHIAN, A. J. D., M.A., 13, Dick Place, Edinburgh. 

Lovis, Miss V., 3, Stafford Mansions, Albert Bridge Road, B.W. 11. 


. Lovupay, T., M.A. Principal, University rey Southampton. 


Low, Miss B., B.A. 10, Brunswick Square, W. 
Lowson, J. P., MA., MD., 15, Station Road, Cambri: 


. LUDFORD, REGINALD Jamas, B.Se., 33, Oakfield Road, Palast N. 14. 


Luporra, Miss L. M. C., 12, Holland Park Court, W. 14. 

Lunniss, Miss B. A., B.A., 13, Dulverton Mansions, Gray’s Inn Road, W.C. 1. 

Lya, Miss H., 10, Elvaston Place, Queens Gate, S.W. 7. 

Lyon, Miss J., 18, Mechlenburgh Square, W.C: 1. 

Maoray, Miss J., Duchal, Kilmacolm, Renfrewshiro. 

Marornmer, E., M.D., F.R.C.S., Maudsley Hospital, Denmark Hill, S.E. 

Mars, EDWARD DE, 8, Harvard Court, W. Hampstead, N.W. 6. 

MARQUIS, F. J., M.A., B.Sc., 26, Abercromby Square, Liverpool. 

MABRIOTT, CHARLES, '88, Brook Green, W. 6. 

Marspas, R. E., B.So., 75, Viotoria Road, pene: Leeds. ` 

m ARTHUR A., M.D., D.Ph., Park Hospital, Hither Green, Lewisham, 

13. 

Marry, Miss Hanrrer A., 30, Gordon Square, W.C. 1. 

Marro, O. §., M.R.C.S8., LRGP., Claybury Mental Hospital, Woodford 
Bridge, Essex. 


. Mason-THOmPsoN, Mrs E. R., 4, Bloomsbury Street, W.C. 1. 


Mason-THomeson, E. R., MA., 8, Kent Gardens, Baling, W. 13. 

MATHER, pe L. E. MLMech-E., Park Works, Manchester. 

Matsuo, T., 7, Ibrox Terrace, Ibrox, Glasgow. 

MATTHEW, D. M. B., Ch.B., Ministry of Pensions, Neurological Hospital, The 
Bishop’ 8 Place, Exeter. 

MoAtrurm, W., L.R.C.P., 5, Clifton Place, Glasgow, W. 

MoANDREW, H., 32, Clifford Street, Ibrox, Glasgow. 

MOCLELLAND, Wara, M.A., B.S0., B.Ed. 

MoDoveatn, "Prof. W., M.B., D. So., F.R. §., Psychological Laboratory, Har- 
vard University, Cambri ©, Mass., U.S.A. 

MoFaniann, Miss M., 50, Southwood Lane, Hig 

MoGrxeor, Dr Groner, 2, Brading Avenue, Sout. 

Molwryan, J. L., M.A., D.Sc., Abbotaville, Cults, Aberdeen, N.B. 


. MoKunzm, Sir W. L., MLA., M.D., 4, Clarendon Crescent, Edinburgh. 


MoKrrrow, J. O., M.B., Ch.B., 34, Cartwright Gardens, W.C. 1. 

MoLzLLAN, R., Waverley, Bolton Road, Harrow. 

MoLzop, Miss REBEKAH, c/o Doveton College House, Ve , Madras, India. 

MoQuzmn, E. N., M.A., D.Sc., Presbyterian Ladies’ College, Croydon, New 
South Wales, Australia. 

Mz uuviss, Miss S., M.A, Bedford College, Regent’s Park, N.W. 1. 

MELLOR, GEORGE R., B.A., “Gainsborough,” Chambers Gardens, E. Finchley. 

Merour, Miss Wrxirrep, Whiteland’s College, Chelsea, S.W. 3. 

Mussaneur, Rev. E. C., Ph.B., 126, Rue de Tirlemont, Louvain, Belgium. 

MESSER, ANDREW, M.B., B.Sc., Medical Officer of Health, Lemington-on- 
Tyne, Northumberland. 

Mippuzeron, A. G., M.D., John Leigh Memorial Hospital, Woschounes 
Brooklands, Cheshire. 
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Rrromm, Miss FRANOHS, B.So., Education Department, Beige Uni- 


versity. 
Rıvzrs, W. H. R., M.D., F.R.S., St John’s College, Cambridge. 
RIVIERE, Mrs J., 10, Nottingham Terrace, N.W. 1. 
ROBERTS, Miss A. M., XLA., 303, Iyydale Road, S.E. 15. 
Roszers, Miss Doris E., 6, Cecile Park, Crouaf End, N. 8. 
Rosmers, F., M.D., M. RC. É., Clare College, Cambridge. 
Boye: "Prof, G. M., MD., Tipperlinn House, Morningside Place, Edin- 
burg 
ae J. & Sons (Jacuson, P. G., B.So.), Golden Shred Works, Catford, 
18. 
Rosrg, J., M.D., M.R.C.S., L.R.C.P., “Cullingworth, ” St Peter’s-in-Thanet. 
ROBINSON, Prof. A, M.A., D. C.L., Observato House, Durham. 
Rosrxsox, Miss Emur E., 29, Grange Road, , W. 5. 
RosNson, Miss M. E., 1, Holmbury View, Upper lapton, E. 5. 
Rozrxson, W., M.B., D.P. M., Ch. B., West Riding Mental Hospital, Wakefield. 
Roors, Miss Mary, Charing "Cross Hospital, Medical School, Strand, W.C. 2. 
Roscor, F., M.A., 47, Bedford Square, W.C. L. 


. Ross, G. R. T., M.A., D.Phil, Rangoon College, Burma, India. 


Ross, T. A, MD., M.R.C.P.E., 32, Devonshire Place, W. 1. 
Rowxreres, B. S., J.P., The Cocoa Works, York. 
Rows, R. G., WD., Special Neurological Hospital, Church Lane, 


C.B.E., 
Tooting, S.W. 
A., B.A., Ph.D., 8, Alexandra Place, St Andrews, NB. 
A. W., Ford, Branksome Park, Bournemouth. 
. B., MLA, B.Sc., 6, neues Chelsea, BW: 3. 
B., cs Marston, Worthi 
ROSSELL, V., B.So. ., 56, Russell Square, °C, l. 
Sr Grorar, Miss M. a; 121la, Gloucester Road, South aaa as S.W. 7. 
DE 


Saxpy, Miss I. P S0., 21, Y Groes e no 
Sonim, F. 0. S., M.A., D.So., Corpus Christi Coll aoe 


; penta AOKSON, Miss M, 14, Erdslei h Street, 


Scorr MAXWELL, Capt. J. M, B.Sc., M.IL.E.E., Ne R Baillieston, 

nr Glasgow. 

Scorr, T. GBT, Westmouth, Sandown, I. of W. 

Sorrpruns, E. W., Ph.D., M.D., 26, New Cavendish Street, W. 1. 

Smuiaman, Prof. 6. Q., M.D., F.R.S., The Mound, Long Crendon, Thame, 
Oxon. 

Sxriasran, R., Ph.D., Lincoln House, a Wimbledon Common, S.W. 19. 

Sux, Kennetu Kwa Tma, M.A., 64, Ge come Square, Edinburgh. 

Smywerr, Miss M., 90a, Fielding Road, ord Park, W. 4. 

Sxunsnant, Miss F. I., The Training College, Warrington, Lanoashire. , 

SEwELL, Capt. C. W. Special Surgical Hospital, Churoh Lane, Tooting, 
S.W. 17. 

SHanD, A. F., M.A., 1, Edwardes Place, Kensington, W. 8. 

Suanrn, Miss E, 34, Brunswick Square, W.C. 1. 

Saaw, G. B., 10, Adelphi Terrace, W.C. 

SEHARMAN, A T., M.A, D.Litt, University College, Gower Street, W.C. 1. 

SHEPPARD, Dr W. F., Cadrona, Berkham 

Sumegmetor, Prof. C. 8., M.D., P.R.S., The Physiological Laboratory, Ox- 
ford. 

Survupsary, F. G., M.D., 16, Well Walk, Hampstead, N.W. 3. 

Sussy, Miss ELEANOR, B.Sc., Bedford House, Berkeley Gardens, W. 8. 

Ammons, F. M., 28, Richmond Road, Westbourne Grove, W. 

Soreson, F. G. MoNsnr, M.B., 7, Boar Lane, Leeds. 

Soapson, Jawes H., M.A., Rendcomb College, Cirencester. 
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.I. Smrt, P. C. ©., M.D., 4, 
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Suvonam, G, L, B.So., 113, Greerson Road, Honor Oak Park, 8.E. 23. 
BeELLY, T. W. Kina, L. C.P., 30, Rose Hill, Hatrington, Cumberland. 
Susant, W. G., D.Litt, 16, "Eardley Road, Streatham, S.W. 16. 
Sacre, Miss AGATHA, Furzedown Training College, Welham Road, Mitcham 
Lane, S.W. 17. 
SMITH, Miss M., 37, åbbey Gardens, St John’s Wood, N.W. 8. 
Mol nou Park Road, Tunbridge Wells. 
SNOOK, J. H. L, St Hubert’s, Brook Green, Hammersmith, W. 6. 
Snownpuan, E. N., M.B., M.R.C.S., L.R.C.P., 21, New Cavendish Street, W. 1. 
Sowtow, Miss 8. C. M, Psychological Laboratory, Cambridge. 
Sparrine, Miss L. C., Training College, Warrington. 
SPEARMAN, Prof. O., Ph.D., 71, Kensington Gardens Square, W. 2. 
Brexo, Miss N., 20, Drummond Place, Edinburgh. 
Spracaman, Miss Wrnuremp, 29, Cambridge Square, W. 2. 
Scurumn, Mrs A., 20, Tanza Road, Hampstead, N.W. 3. 
STEPHEN, ADRIAN, 29, Tanza Road, Hampstead, N.W. 3. 
Sruenon, A. L., 50, Gordon Square, W.C, 1. - 
STEPHENSON, A., 497, Old Kent Road, B.E. 1. 
Sruwant, Rev. C. R. SHaw, M.A., 6, Queen’s Elm Square, Chelsea, S.W. 3. 
Srrmetina Ross, Miss E. L., MA., B.Ed., Baldovan Institution, Dundee. 
Sroaxs, J. L., M.A., D.S.0., St John’s College, Oxford. 
STODDART, Mrs W. H. B., Harcourt House, Cavendish Square, W. 1. 


. Sroppagt, W. H. B., M.D., F.R.C.P., Harcourt House, Cavendish Square, 


W. 1. 
Srouz, Prof. G. F., LL.D., F.B.A., Craigard, St Andrews, N.B. 
Rev. ep ea UR Queen’s College, Oxford. 
B.8., MECS., L.R.C. di Dudarach, Camberley, 


. SULLY, Prof. J., 30, Arlington Park Mansions, Chiswick, W. 4. © ` 
SUTHERLAND G i 


., 9, Albert Square, Manchester. 

SUTHILL, Mrs Jony, 24, West Street, Bridport, Dorset. 
SWALLOW, Mrs C. B., 24, Eastoombe Avenue, Blackheath, S.E. 
Swan, Miss M. F., 30, Brunswick Square, W.C. 1. 

Symonps, Rev. H. EL; M.A., 15, Hilton Road, Rugb 

Taca, M H., B.8ce., 17, Hardwick Road, Chiswick W. 4. 

Tant, Miss Brau, 122, East Barnet Road, New Barnet, Herta, 
TAYLOR, Mies M. Aanes, 57, Southwood Lane, Highgate, N. 6. 
Tayton, Miss N. G. R., 48, Heneage Road, Grimsby. 

Taan, Onpway, 465, West 23rd Street, New York City, U.S.A. 
Tmacun, Mrs A. M., 45, Lavender Gardens, S.W. 11. 


. Tmar, C. R. A., M.A., M.B., B.Ch., Sidney Sussex aici Cambridge. 


THAOKER, Miss H. M., 76, Dartmouth Park Road, N.W. 5. 

TrHomas, Miss B., Glenwood Stand, Whitefield, Manchester. 

Tuomas, Miss C. 'D., 14, College Road, Clifton, Bristol 

Tuomas, Miss MAUDE Tuson, O.B.E., 2, Brondesbury Park, N.W. 6. 

Tuomeson, Henny E., 1304, Conti Street, New Orleans, Louisana, U.S.A. 

THOMPSON, J. R., M.So., M.C., The University, Sheffield. 

Tuomeson, Miss M. Dawns, 69, Belsize Park Gardens, Hampstead, N.W. 3. 

ee Miss Eprrs, M.A., c/o Miss Laughton, 147, Dalkeith Road, Edin- 

urgh. 

ee Prof. G. HL, D.Sc., Ph.D., 26, Malvern Street, Newcastle-upon- 
e. ` 

THomson, H. T., M.D., 3, Hillside Crescent, Edinburgh. 

THORNTON, ALFRED H. R., The Poultry Court, Painswick, Glos. 

THORP, 8. B., B.A., 44, Olaygate Road, West Ealing, W. 13. 

Tuounzss, R. H., M.A., Corpus Christi College, Cambridge. 

Trsey, T. G., MA, 26, Addison Road, Bedford Park, W. 4. 

Trem, J. V. G. B., MB, Stannington, Newcastle-on-Tyne. 
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‘TILBROOK, Miss J. M., 68, U Pe Tollington Park, Stroud Green, N. 4. 
ToD R. W. L, MB. Ch.B., B.So., Neurological Hospital, Church Lane, 
‘00 

Torrurt, A. M.D., 93, The Headlands, Kettering. 

Torrvrr, P. T, LR.CS. & P. (Ed.). 

TRAFFORD, C. R., J.P., B.A, Hill Court, Ross, Herta. 

TROTTER, T H. Y, M.A., Mus. Doc., 7, 8t Albans Mansions, Kensington 
Court, Kensington, W. 8. 

TURNER, Miss J., B.A, 14, Endsleigh Street, W.O. 1. 

TURNER, §., Turner Bros., Asbestos Co., Rochdale. 

Tournar, W. A, C.B., M.D., 18, Harley Street, W. 1. 

Turton, Miss W., 18, Hanover House, Regent’s Park, N.W. 1. 

Urwrog, W. E., M.A., 5, Wildwood Road, Golders Green, N.W. 4. 

VALENTE, Prof. C. W., M.A., D.Phil, 44, Charlotte Road, Edgbaston, 
Birmingham. 

Vanos, Rev. J. G., B.A., Ph.D., St Edmund’s College, Old Hall, Ware. 

VENABLES, J. F., MB. 

Vurnon, H. M., MLA., M.D., 5, Park Town, Oxford. 

VICKERS, WILFRED, M.Sc., M.Ed., The University, Sheffield. 

Voas, Miss E., 30, Brunswick Square, W.C. 1. 

WakESIELD, Miss M. E., MA., 58, Belsize Park Gardens, N.W. 3. 

Warey, Miss Raona, 14, Dawson Place, W. 2. 

Waras, Prof. G., M.A., 58, Southwood Lane, Highgate, N. 6. 

Waxrsron, Bir Cuannas, Litt.D., Ph.D., Newton Hall, Newton, Cambridge. 

Warp, H., Board of Education, Whitehall, S.W. 1. 

WARD, Prof. James, F.B.A., S0.D., Litt.D., 6, Sel Gardens, Cambridge. 

Wares, F. W., M.R.C.S., LR.GP., 107, South Terrace, Adelaide, 8. 
Australia. 

Watsons, J. P., “Winton,” Temple Road, Croydon. 


. WATKINS, 8. E, M.A., Phil.D., 34, Station Road, Penarth, Glam. 


Watson, Mrs A. M., 4, Cambri age erro, W. 2. 

Wart, H. J., D. Phil., Perobal oal Department, University of palsy C4 

WATTS, Capt. A. E., M.A., 6, Eglantine Road, Wandsworth Co W. 18 

WATIS, pa MA., The University, Manohester. 

Wess, E., D.So., Berwyn, Totteridge, N. 

WEBER, Miss H. M, Hadle: Bourne, Barnet, Herts. 

WECHSLER, À., B. So., 178, hbury New Park, N. 5. 

WECHSLER, D., The American University Union, 1, Rue de Fleurus, Paris. 

Wmo, H. J., 1-4, Great Tower Street, E.C. 3. i 

WED, A. E., Mount Pleasant Hospital, Ohepstow. 

Wars, F. C. M., aei Hall, nr Winslow, Bucks. 

Weston, H. C., 36, Churoh Lane, Romiley, Cheshire. 

Weston, Miss L. M., 20, St Stephene Avenue, W. Ealing, W. 13. 

WEHARTON, Dr E. A., With am, Sussex. 

Waustere, Miss O., D. So., ihe University, Manchester. 

Warre R. S., MI. BE, 5, Creighton. venue, Muswell Hill, N. 10. 

Wam, H. D. J ENNINGS, 120, Fellows Road, Swiss Cottage, N.W. 3. 

Warrn, Mrs J., Ph.D., The Teachers’ Guild Club, 10, Brunswick Square, W.C. 

Warrock, Miss A. M. M. B., B.S., 2 ane Avenue, Amersham, Bucks. 

Warrum, C. H., B.A, King `g Colle ospital, Denmark Hill, S.E. 

WILKINSON, Miss K. E., ae Eastfie a Be Sefton Park, Liverpool. 

Worms, 8. A, M.A., 6, Wanstead Park Road, Ilford, Essex. 

WILLOUGHBY, R. M. P., LLD., F.S.A., 8, Leinster Gardens, W. 2. 

Wuson, D. R., M.A, Industrial Fatigue Research Board, 6, John Street, 
Adelphi, W.C. 2. 

Wison, Miss E. H., B.A., The Training College, Leeds. 

Wisor, 8. A. K., M.D., F.R.C.P., 14, ey Street, W. 1. 

Wursuirn, Miss J., 10, Cartwright Gardens, W.C. 1. 

Woms, J. H., M.A., B.Sc., 18, Woodriffe Road, Leytonstone, N.E. 
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Wrox, W. H., M.A., Melville Villa, Overhill Road, Dulwich, S.E. 22. 
Worp, Miss, 44, Wrentham Avenue, N.W. 10. 

Wiron, Frank R., B.A., 30, Belsize Avenue, N.W. 3. 

Wrrcomsasz, 8. F., B.So., 60, Eltham Road, Lee, S.E. 12. 

Wopmuovuss, Prof. H. M., M.A., D.Phil, The University, Bristol. 
Wosiemmurts, A, D.Sc., 70, West End Lane, West Hampstead, N.W. 6. 
Worry, Prof. A., MA, D. Litt., 12, Kewferry Road, Northwood, Middlesex. 
WOLTERS, A. W. MA., University College, Reading. 

Woop, Miss H. M, 20, St Ste eee. W. Ealing, W. 13. 
Woopoock, O. M., M.B., 46, iw llege Road, Clifton, Bristol. 

Woopxui, Miss Z. M., Narton Kee ur Tewkesbury, Wore. 

Woops, Miss A., St Tea, Cross Path, Radlett, Herts. 

Woops, Major J., 10, Palace Green, W. 8. 

Waiaunt, G. G. N., M.A., B.Sc., 2, Western Parade, Southsea. 

Wrst, M., M.D., 4, Devonshire Place, W. 1. 


I. Wrrxon, Miss D. N., 41, Gordon Square, W.C. 1. 
. Wyar, S., M.Ed., Willshaw, Chinley, nr eee Cheshire. 


Youna, James, MD., M.S., 146, Harley Street, W. 
Youna, W. A., 66, ‘Ashley Gardens, 8. YL 
Yous, G. UDNY, MLA, F.R.S., St John’s College, Cambridge. 
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OSWALD, Miss E. M., Country Club, Waterkloof, Pretoria, S. Africa. 

Oswap, Miss V. O., Riverview, Beaconsfield Road, Blackheath, S.E. 3. 

Owzn, Miss G., The Mather Training College, Nortiileigh, Seymour Grove, 
Manchester. 

OWEN, JOHN, M.A., College, Caerleon, Mon. 

PALMER, Miss MARY, 30, Glebe Rood, Bromley, Kent. : 

Parsons, J. H., F.R.S., D.Sc, ER.GS., 54, ueen Anne Street, W. L 

Pas{xorg, E. S., M.D., MRC. P., Croydon Mental Hospital, Upper Warling- 
ham, Surrey. 

Paron, W. B., BSo., 29, Florence Road, New Cross, S.E. 

PEAR, Prof. T H., B. Sc., 18, Chatham Grove, Withington, Manchester. 

PEARSON, DAVID, "BA, The Friends’ School, Saffron Walden, Essex. 

PrrmmRa, H. S., B.A., Florence Villa, 26, Birbeck Road, W. 3. 

Parera, Rev. J. N., B.Sc., 26, Great Prescott Street, W. 1. 

Psyxzr, Miss W., “Crofton,” 82, Grove Park, S.E. 5. 

Panurrs, W. E. Prorox, M.R.C.S., 73, Egerton Crescent, S.W. 

Prams, G. E., B.A., Teachers’ oooga E Sydney, Australia, 

Pans, J. E., a Beauchamp Road, Clapham Tuoton S.W. 

Purrort, 8. J. F., B.Sc., 84, Newington Green Road, N. 1 

Progrorp, G. H., B.A., 33, Upper Rushton Road, Bradford. 

Prrr-RIvERs, cart G, Government House, Melbourne, Australia. 

Poursnug, Mrs P. L., 4, Maitland Park Villas, Haverstook Hill, N.W. 3. 

Pops, P., M.R. ee . 22, Newton Road, W. 2. 

Portsr, Mrs S. C., Flat 16, 34, De Vere Gardens, W. 8. 

Powx11., Mrs M. M., 40, Dunster Gardens, Brondesbury, N.W. 6. 

PowrLL, Miss M. M., Dudden Hill Council School, Willesden, N.W. 10. 

PRAGNELL, Lad y LEONORA, Rose Cottage, Kingsley Green, Haslemere. 

PREEOE, A. J. S., 147, Dulwioh Road, S.E. 24. 

PREA, E., MLR. 0. S., L.R.C.P., 13, Hills Road, Cambridge. 

PUNNETT, Miss, paon Day Training College, Southampton Row, W.C. 

Pyszr, Miss D. H 

QuENNELL, F. T., "Westfield House, Horbury, nr Wakefield. 

RADOLYBYS, E. J. D., M.A., 37, Gt Ormoni e Street, W. 

Raz, J. BURNETT, M. D., Ch. B., 145, Harley Street, W. 1. 

Ramsporrom, ©. H. G., M.D., Imperial Hospital for Officers, St Anne’s-on- 
Sea, Lancs. i 

Raxorg, H. N., M.A., c/o Messrs Thos Cook & Son, Ludgate Circus, E.C. 4. 

Rao, P. ‘LAKSHMAN, M.A., 118, Queen’s Road, Finsbury Park, N. 4. 

Raw, Miss Hiroa M., M.A, College, Barry, South Wales. 

Rawson, Miss MARIE, B. A., 23, istoria Street, Wolveston, Bucks. 

Ray, Capt. F. C., Queens’ College, Cambridge. 

Read, A. C., 8, Joubert Mansions, King’s Road, Chelsea. 


5 READ, Prof. CARVETH, M.A., The Holt, Holford, nr Bridgwater. 


READ, C. 8., MD., Fisherton House, Salisbury. 

Reaney, Miss J., D.80., 26, The College, Bromley, Kent. 
Reroxirt, Miss E. C., 4m, Artillery Mansions, Victoria Street, S.W. 
Reoviox, H. F., B.Sc., St John’s College, Battersea, S.W. 11. 


. Rezve, L. R., 102, Manor Road, S.E. 4. 


Ruynaxt, W. R., M.D., MR.C.P., 26, No ham Placo, W. 1. 

RIOHARDS, Miss 0: A, 1, Parkins Bona, f Hollowa; 

RICHARDSON, Toa Erm M., B.A, F.R.Hist.8., ‘Phe vy Vyne in Hampshire, 
ingstoke. 

Ricamoxn, K., 3, Manson Place, Quean’s Gate, S.W. 7. 

Rioxanps, Miss E., 44, Narcissus Road, W. Hampstead. 

Rioxman, JOHN, M.A., M.B., B.Ch., 8, Fitzwilliam | Street, Cambridge. 

RIDDELL, Rev. JOHN, MA, B. D., 5, Town Moor Avenue, Doncaster. 

Ripvoos, G., M.D., 10, ‘Alba Gardens, Golders Green, N.W. 4. 

Riaa@aw, R. M., MRB.GS., L.B.O.P., 46, Harley Street, W. 1. 

Raney, Capt. T N., M8., R. E., A. MLE. E., Royal Dockyard, Woolwich. 
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Mispurn, Rev. R. Q., Black Bridge, Beaulieu, Hants. 

Mues, G. H., D.8c., o/o National Institute of Industrial Psychology, 329, High 
Holborn, W.C. 1. 

Muer, A. G. J., B.Sc., Wood View, Sands, High Wycombe. 

Murr, E., M. A, M.R. CS., L.R.C.P., 33, Oxford Mansions, Oxford Circus, 


wW. 
Murm, H. C., M.A., M.D., 146, Harley Street, W. 1. 
Mitria4n, T. DESMOND, 18, Culworth Street, N.W. 8. 
Muris, Miss M. K., Hollydene, Wimbledon Park Road, S.W. 9. 
Mung, Miss M. T., B.So., Macaulay Hall, 62, Headingley Lane, Leeds. 
eas P. C., F. R.S., D.Sc., LL.D., Zoological Society, Regent’s Park, 

1. 

Mirom, T. W., M.D., Hope Cottage, Hadlow, Kent. 
MONTGOMERY, E., F. R.C. S., Moss Side House, Maghull, nr Liverpool. 
Moor, Fruwen, M.C., M.A., M.R.C.S., L.R.GP., u, Lexham Gardens, W..8. 
Moors, R. C, M.A., M.So., "25, Galloway Road, ” Waterloo, Liverpool. 
Morant, G., *“Wooderoft,” Roffe’s Lane, Chaldon, Surrey. 
MORGAN, Prof. G. Luoyp, LL.D., F.R.S., 5, Victoria Square, Clifton, Bristol. 


9 Moraan, L. T., B.Sc., Training Coll e Carmarthen, S. Wales. 


Morais, F. H. G., 88, Gordon Road, W. Ealing, W. 13. 

Morton, Miss M. M.A., 35, Duchers Road, aan Birmingham. 

Moxon, C., M.A., Box N, Los Altos, Cal, U.S 

MOoYLE, E, LR. 0. P. 

Mum Enw, 13; Guildford Street, W.C. 1. 

Moir, Mrs MINNIE, M.A., 13, Guildford Street, W.C. i. 

Mvunorrton, Miss L. G., 87, Farrer Road, N. 8. 

Munpay, Miss Ross E., Western Counties Institution, Starorosa, 8. Devon. 

Mvuszro, H. M. B., 11, pe a Street, Portman Square, W. 1. 

Murray Lyon, T, M, D., 46, Palmerston Place, Edinburgh. 

Morr, Capt. G. S., LMS., ofo The Secretary, 8.P.N.E., P.O. Box 904, Adyar, 
Madras, India. 


Musor, Mrs B., M.A., 55, Chesterton Road, Cambridge. 
Musoro, B., MA., 55, Chesterton Road, Cambridge. 
Myers, Mrs C. S., Birchwood, Porlock, Som. 


. Myers, C. S, MA. M.D., 8D., F.R.S, Gonville and Caius College, 


Cambri 


. Nanm, Miss 4 200a, Station Road, Westcliff-on-Sea. 


Neat, Mrs Jamus H., M.A., B.Ed., o/o P.MLO., Uganda, Africa. 

Netra, R., M.A., Hillgrove, Wootton, I. of W. 

Newsy, Miss C, R., Dartmouth House, Greenwich, 8.E. 10. 

Newrreip, Lt. M., King’s College, Strand, W.C, 

Newman, Miss H. §., 52, Lower Sloane Street, S.W. 1. 

Nawmagx, Miss IRENE, M.A, c/o P.O. Box 484, Cape Town, South aca 
Newsome, J. W. W., Highfield House, West i Surrey. 

NICOLL, MAURIOE, M.D., 146, Harley Street, W. 1 


. Nummer, Miss N., 8, Clifford's Inn, W.C. 


pea Dr G. J., Welteneden, Java, Board of Education, Neth, 

India. 

Nrxon, J. C., M.B., Plym mpo aoe _Plympton, S. Devon. 

Nopi, Miss VALENTINE n Park Road, W. 11. 

Nonny, Prof. T. P., M.A., D. S0., "Lantos Day Training College, Southampton 
Row, W.C. i. 

Opux, Mrs E. V., 64, Overcliff Road, S.E. 13. 

ODLE, E. Vixcunt, 64, Overcliff Road, 8.E. 13. 

O’Donwat, S. P., I.C.8., Victoria Place, Simla, India. 

O’ Nur, Miss E. N., 18, cae Street, Myatt’s Park, S.E. 5. 

ONIL, H. 0. EL, MB. 

Orr, D., MD., County Mental Hospital, Prestwich, Manchester. 

OSBORNE, Cc. H. C., Rendcomb College, Cirencester, Glos. 


